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Project Management

1 PROJECT MANAGEMENT
1.1 Distribution List

Title

Name

USEPA Remedial Project Manager

Stephen Tzhone

USEPA QA Reviewer

Walter Helmick

Respondents’ Project Coordinator and Anchor QEA Project Manager David Keith
McGinnes Industrial Maintenance Corp. Project Manager Andrew Shafer
International Paper Co. Project Manager Philip Slowiak

Integral Project Manager

Jennifer Sampson

Field Lead

Bill Lawrence

Laboratory QA Coordinator

Craig Hutchings

Database Administrator Dreas Nielsen

Chemical Testing Laboratory Project Manager (CAS Kelso) Greg Salata
Chemical Testing Laboratory QA Manager (CAS Kelso) Julie Gish
Darren Biles

Chemical Testing Laboratory Project Manager (CAS Houston)

Andrew Biddle

Chemical Testing Laboratory QA Manager (CAS Houston)

1.2 Introduction and Task Organization

This Sampling and Analysis Plan (SAP) has been prepared on behalf of International Paper
Company (IPC) and McGinnes Industrial Maintenance Corporation (MIMC), pursuant to the
requirements of Unilateral Administrative Order (UAO), Docket No. 06-03-10, which was
issued by the U.S. Environmental Protection Agency (USEPA) to IPC and MIMC on
November 20, 2009 (USEPA 2009c¢). The 2009 UAO directs IPC and MIMC to conduct a
Remedial Investigation and Feasibility Study (RI/FS) for the San Jacinto River Waste Pits
(SJRWP) Superfund Site in Harris County, Texas (the Site).

This document presents the Soil SAP consisting of a Quality Assurance Project Plan (QAPP)
and the Field Sampling Plan (FSP), which is included as Appendix A. The QAPP was
prepared consistent with USEPA guidance and requirements for QAPPs (USEPA 2001a,
2002b), as required by the 2009 UAO. Together, these components describe the soil study,
which will be used to inform the RI/FS required by the 2009 UAO.

Sampling and Analysis Plan: Soil Study December 2010
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Project Management

This section reviews the organizational structure for activities associated with the soil study,
including project management and oversight, fieldwork, sample analysis, and data
management. The organizational structure for this project is illustrated in Figure 1. Contact

information for key personnel is provided in Section 1.3.

1.3 Project Organization

IPC and MIMC have retained Integral Consulting Inc. (Integral) and Anchor QEA, LLC
(Anchor QEA) to perform the activities associated with execution of the Soil SAP. Figure 1
illustrates the organization of personnel on the project. The primary contacts for USEPA,
MIMC, and IPC are provided in the following table. A description of the project

organization and contacts pertaining to this QAPP are provided after the table.

USEPA and Respondent Project Managers

Title Name Contact Information
USEPA Remedial Project Stephen Tzhone U.S. Environmental Protection Agency, Region 6
Manager 1445 Ross Avenue

Dallas, TX 75202-2773
(214) 665-8409
tzhone.stephen@epa.gov

McGinnes Industrial Andrew Shafer 9590 Clay Road
Maintenance Corporation Houston, TX 77080
Project Manager (713) 772-9100, ext. 109

DShafer@wm.com
International Paper Philip Slowiak 6400 Poplar Avenue
Company Project Memphis, TN 38197-0001
Manager (901) 419-3845

philip.slowiak@ipaper.com

To execute this study, Integral and Anchor QEA will conduct the fieldwork, database
administration, coordination with the laboratories, and data analysis. The names and quality
assurance (QA) responsibilities of key project personnel who will be involved in sampling
and analysis activities are provided below. For addenda to this SAP, Figure 1 and these two

tables will be revised and presented as appropriate for the tasks described in each addendum.

Sampling and Analysis Plan: Soil Study December 2010
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Project Personnel Quality Assurance Responsibilities

Title Responsibility Name Contact Information
Project Coordination of project David Keith Anchor QEA, LLC
Coordinator information and related 2113 Government Street
and Anchor communications on behalf of IPC Building D, Suite 3
QEA Project and MIMC with USEPA; liaison Ocean Springs, MS 39564
Manager between USEPA project managers (228) 818-9626

and respondent project managers dkeith@anchorgea.com
Integral Project | Responsible for the successful Jennifer Integral Consulting Inc.
Manager completion of tasks and Sampson 411 1st Avenue South
coordination with the Anchor QEA Suite 550
project manager, the IPC project Seattle, WA 98104
manager, and the MIMC project (206) 957-0351
manager to execute the study jsampson@integral-corp.com
described in this SAP
Anchor QEA Oversight of health and safety David Templeton | Anchor QEA, LLC
and Integral program for field tasks associated 1423 Third Avenue, Suite 300
Corporate with RI/FS Seattle, WA 98101
Health and (206) 287-9130
Safety dtempleton@anchorgea.com
Managers Eron Dodak Integral Consulting Inc.

319 SW Washington Street
Suite 1150

Portland, OR 97204

(503) 284-5545
edodak@integral-corp.com

Study Elements
land?2

Field Lead
Integral

Field data collection and
implementation of the Health and
Safety Plan in the field

Bill Lawrence

Integral Consulting Inc.

411 1st Avenue South

Suite 550

Seattle, WA 98104

(206) 230-9600
blawrence@integral-corp.com

Study Elements
3and4

Field Lead
Anchor QEA

Field data collection and
implementation of the Health and
Safety Plan in the field for Study
Elements 3 and 4

Chris Torell

Anchor QEA, LLC

290 Elwood Davis Road,
Suite. 340

Liverpool, NY 13088
(315) 453-9009 x17
ctorell@anchorgea.com

Sampling and Analysis Plan: Soil Study
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Title Responsibility Name Contact Information
Project Database development and data Dreas Nielsen Integral Consulting Inc.
Database management 411 1st Avenue South

Administrator

Suite 550

Seattle, WA 98104

(206) 957-0311
dnielsen@integral-corp.com

Laboratory QA
Coordinator

Completeness of QA
documentation and procedures;
liaison between project personnel,
chemical testing laboratories, and
data validators and related QA
communications with USEPA

Craig Hutchings

Integral Consulting Inc.

1205 West Bay Dr. NW
Olympia, WA 98502

(360) 705-3534
chutchings@integral-corp.com

Laboratory QA
Manager

Ensure quality of data; oversee
laboratory QA and QC practices,
records, and procedures; address
nonconformity and corrective
actions and reports; and
coordinate efforts with laboratory
project manager

Julie Gish

Columbia Analytical
Laboratory Kelso
1317 S. 13" Avenue
Kelso, WA 98626
(360) 577-7222
jgish@caslab.com

Andrew Biddle

Columbia Analytical
Laboratory Houston

19408 Park Row, Suite 320,
Houston, TX 77084

(713) 266-1599
abiddle@caslab.com

The following responsibilities apply to the project manager and QA manager at the analytical

laboratories used for this task.

The laboratory project manager is responsible for the successful and timely completion of

sample analyses, and for performing the following tasks:

« Ensure that samples are received and logged in correctly, that the correct methods

and modifications are used, and that data are reported within specified turnaround

times.

« Review analytical data to ensure that procedures were followed as required in this

QAPP, the cited methods, and laboratory standard operating procedures (SOPs).

« Keep the task QA coordinator apprised of the schedule and status of sample analyses

and data package preparation.

Sampling and Analysis Plan: Soil Study
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« Notify the task QA coordinator if problems occur in sample receiving, analysis, or
scheduling, or if control limits cannot be met.
« Take appropriate corrective action as necessary.

« Report data and supporting QA information as specified in this QAPP.

The laboratory QA manager is responsible for overseeing the QA activities in the laboratory
and ensuring the quality of the data for this project. Specific responsibilities include the

following:

« Oversee and implement the laboratory’s QA program

« Maintain QA records for each laboratory production unit

« Ensure that QA and quality control (QC) procedures are implemented as required for
each method and provide oversight of QA/QC practices and procedures

« Review and address or approve nonconformity and corrective action reports

« Coordinate response to any QC issues that affect this project with the laboratory

project manager.

1.4 Problem Definition and Background

On March 19, 2008, USEPA added the Site to the National Priorities List (NPL), and the 2009
UAO requires that an RI be conducted at the Site. The investigation described in this SAP

will address uncertainties about the following aspects of the Site:

« The nature and extent of Site-related soil contamination

« The exposure to humans and ecological receptors that may be using the Site and may
be in direct or indirect contact with contaminated soil

« The physical characteristics of the Site and physical processes governing fate and

transport of Site-related contaminated soil.

Relevant background information on the Site, including the Site history and conceptual site
model (CSM), can be found in Anchor QEA and Integral (2010b); a description of the Site is
provided below. The CSM and Site history presented by Anchor QEA and Integral (2010b)
do not address historical waste disposal in areas south of Interstate Highway 10 (I-10), or any
related releases of hazardous substances, contaminant transport, or exposure pathways.

USEPA is requiring that the investigation include areas south of I-10 and IPC, but not

Sampling and Analysis Plan: Soil Study December 2010
San Jacinto River Waste Pits Superfund Site 5
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MIMC, has agreed to perform the investigation in that area. MIMC’s position on the
southern impoundment is explained in a letter to USEPA from MIMC’s legal counsel dated
October 21, 2010. This Soil SAP provides all of the details for an investigation of potential
soil contamination north of I-10. It also includes a description of the area of interest south of
I-10 submitted on behalf of IPC, based on an initial review of available information. This
discussion of the southern impoundment does not waive the legal position of MIMC as set
out in the aforementioned October 21, 2010, letter. An addendum to this SAP presenting a
more detailed historical description of the area south of I-10, a related CSM, and a proposed
sampling design was submitted to USEPA on behalf of IPC following additional review of
historical records and aerial photographs for this area. Later sections in this SAP describe the
uncertainties and data gaps relevant to collection and analysis of new information on soil
north of I-10; uncertainties and data gaps associated with soils south of I-10 will be detailed
in Soil SAP Addendum 1 submitted on behalf of IPC, after more information has been
developed to support a CSM for that area. Additional sections in this SAP describe the
sampling procedures, sample custody, analytical procedures, data validation, reporting and
management, and QA procedures. Appendix A, the FSP, describes in detail the sampling and
data gathering methods, station positioning, field documentation, and all sample handling
details. It includes field SOPs and an addendum specific to this study for the project Health
and Safety Plan (HASP; Anchor QEA 2009). Soil SAP Addendum 1, submitted on behalf of
IPC, includes an FSP Addendum, as appropriate to the sampling stations and methods that

will be used for soil sampling south of I-10.

1.4.1 Site Description

The Site consists of impoundments, built in the mid-1960s for disposal of paper mill wastes,
and the surrounding areas containing sediments and soils potentially contaminated with the
waste materials that had been disposed of in these impoundments. Two impoundments,
together approximately 14 acres in size, are located on a 20-acre parcel immediately north of
the I-10 Bridge and on the western bank of the San Jacinto River, in Harris County, Texas
(Figure 2).

USEPA has identified an area south of I-10 to be investigated, based on historical documents

and aerial photographs. These documents indicate that an additional impoundment was

Sampling and Analysis Plan: Soil Study December 2010
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constructed south of I-10, on the peninsula of land directly south of the 20-acre parcel, and
was also used as a paper mill waste disposal area in the mid-1960s for paper mill waste similar
to that disposed of in the two impoundments. A Texas State Department of Health (TSDH)
inspection report dated May 6, 1966, indicates that this older impoundment contained a
pond approximately 15 to 20 acres in size (TSDH 1966). Figure 2 shows both the known
1966 perimeter of the impoundments north of I-10 and the potential area of investigation of
soils south of I-10. Related uncertainties will be addressed in Soil SAP Addendum 1,
submitted on behalf of IPC.

1.4.1.1 Impoundment Locations and Configuration

In 1965, the impoundments north of I-10 were constructed by forming berms within the
estuarine marsh, to the west of the main river channel. These impoundments at the Site
were divided by a central berm running lengthwise (north to south) through the middle, and
were connected with a drain line to allow flow of excess water (including rain water) from
the impoundment located to the west of the central berm, into the impoundment located to

the east of the central berm (Figure 2).

Review of an aerial photograph from 1964 indicates that an impoundment south of I-10 was
also constructed by forming berms adjacent to the shoreline of the peninsula south of I-10
separating the main channel of the San Jacinto River and the Old River. Additional details
about the construction and operation of the impoundment south of I-10 are described to the
extent possible in Soil SAP Addendum 1. USEPA has provided an interpretation of an aerial
photograph from 1964 showing the possible perimeter of the south impoundment

(13.4 acres), as well as an interpretation of an historical drawing included in the TSDH
(1966) inspection report dated May 6, 1966 (22.8 acres). The larger of these two perimeters

was used to define the potential area of investigation shown in Figure 2.

1.4.1.2 Waste Disposal and Waste Characteristics
In 1965 and 1966, pulp and paper mill wastes (both solid and liquid) were reportedly

transported by barge from the Champion Paper Inc. paper mill in Pasadena, Texas, and
unloaded at the Site into the impoundments, where the waste was stabilized and disposed.

The excess water from the impoundments was pumped back into barges and taken off-Site.

Sampling and Analysis Plan: Soil Study December 2010
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The Champion Paper mill used chlorine as a bleaching agent, and the wastes that were
deposited in the impoundments have recently been found to be contaminated with dioxins
and furans and some metals (TCEQ and USEPA 2006); additional discussion of the chemical
constituents typical of materials like those deposited in the impoundments is provided in
Section 1.5 of the Sediment SAP for this Site (Integral and Anchor QEA 2010). The
impoundments north of I-10 were used for waste disposal from September 1965 through late
1966 until both impoundments were filled to capacity. Because the eastern impoundment
north of I-10 was used to dewater the western impoundment north of I-10 (as noted above),
the capacity of the eastern impoundment for waste disposal is thought to have been less than

that of the western impoundment.

The lateral and vertical extent of any solid wastes remaining in the area, or of soils
contaminated by liquid wastes, will be addressed by soil sampling to be described in Soil SAP
Addendum 1.

1.4.1.3 Changes Over Time

Physical changes at the Site in the 1970s and 1980s, including regional subsidence of land in
the area due to large-scale groundwater extraction and sand mining within the river and
marsh to the west of the impoundments, have resulted in partial submergence of the
impoundments north of I-10 and in exposure of the contents of these impoundments to
surface waters. Historical aerial photography does not indicate that any part of the land

south of I-10, or any southern impoundment, has been submerged as a result of subsidence.

Based upon review of U.S. Army Corps of Engineers (USACE)-approved dredging permits,
dredging by third parties has occurred in the vicinity of the perimeter berm at the northwest
corner of the impoundments that are north of I-10. Recent samples of sediment in nearby
waters north and west of these northern impoundments (University of Houston and Parsons
2006) indicate that dioxins and furans are present in nearby sediments at levels higher than
levels in background areas nationally (USEPA 2000). Interpretation of historical aerial
photographs suggests that the sand mining operation and processing of related sediments
extended to the upland area to the west of the northern impoundments, potentially affecting

soils in that upland area. Historical aerial photographs also suggest that activities on this

Sampling and Analysis Plan: Soil Study December 2010
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upland area included vehicle traffic and related physical disturbances that resulted in the
elimination of vegetation in part of the uplands. On the basis of observable vegetative
patterns over time and temporal changes in the locations of objects or material piles on the
upland area north of I-10, it appears that handling of sediments on this upland area occurred
on the area east of the centerline of the unvegetated uplands, and did not extend to the

western half of this uplands area.

1.4.1.4 Surrounding Land Uses

Freshwater, estuarine, and marine habitats occur in the vicinity of the Site. Residential,
commercial, industrial, and other land use activities occur within the preliminary Site
perimeter and in the surrounding area. Residential development on the eastern bank of the
river is present within 0.5 mile of the Site. The impoundments north of I-10 are currently
occupied by estuarine riparian vegetation to the west of the central berm, and are
consistently submerged even at low tide to the east of the central berm. Estuarine riparian
vegetation lines the upland area that runs parallel to I-10 and the uplands west of the
impoundments. The impoundment area south of I-10 is currently under industrial or
commercial use, including use by a towing company, a shipbuilding company, and a
shipyard. Additional uses of this area may have existed in the past and are addressed in Soil
SAP Addendum 1, submitted on behalf of IPC. A sandy intertidal zone is present along the
shoreline throughout much of the Site (Figure 2).

1.4.2 Summary of Available Soils Data

Both Site and background soils data are relevant to the RI. This section provides a summary

of available information on Site and regional background soils.

1.4.2.1 Site Soil Data

At the time the 2009 UAO was issued, there were no chemical data describing soils at the
Site, and no physical descriptions of the upland sand separation area to the west of the
northern impoundments. Since that time, USEPA has required two soil sampling events to
generate information relevant to implementation of the Action Memorandum for a Time
Critical Removal Action (TCRA) at the Site, which was issued by USEPA to IPC and MIMC
on May 11, 2010 (USEPA 2010a): sampling in the Texas Department of Transportation
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(TxDOT) right-of-way (ROW) (August 2010) and sampling on the upland sand separation
area to the west of the impoundments north of I-10 (November 2010). Both resulting data
sets will be used to address the nature and extent evaluation, the exposure assessments, and
the fate and transport evaluation (Study Elements 1, 2, and 3) for the remedial investigation.
Provided below are a summary of each and the status of related information. In the
discussion below and in Figure 4, dioxin and furan concentrations are expressed as toxic
equivalent (TEQor) concentrations using mammalian toxic equivalence factors (TEFs) (van
den Berg et al. 2006) and assuming non-detects are equal one-half the detection limit for

each congener.

Sampling in the TxDOT ROW. Soil samples were collected from 12 locations on the Site at
one depth interval (0-12 inches) in 2010 according to specifications in the approved SAP for
that sampling effort (Anchor QEA 2010a). These soil samples were analyzed for primary and
secondary chemicals of potential concern (COPCs). Validated data in the area of the TxDOT
ROW, which lies underneath the I-10 bridge, are available (Figure 4) and have been reported
by Anchor QEA (2010b).

A screening analysis of the TxDOT ROW soil chemistry was performed in preparation of the
final Soil SAP. Screening values selected for this analysis were the Regional Screening Levels
(RSLs) presented by USEPA (USEPA 2010b). RSLs addressing both cancer and noncancer
risks for industrial soil were considered, and the lower of the two values for each chemical
was selected for screening. For chemicals not addressed by USEPA’s RSLs, the Texas Risk
Reduction Program Protective Concentration Levels (PCLs) were used (TCEQ 2010). The
maximum concentration of each chemical was compared to the screening value. Screening
results indicate that concentrations of most chemicals at the majority of stations were either
not detected (and had detection limits below the RSL), or were detected and the maximum
concentration was below the RSL (Figure 4, Table 1). Exceptions to this were:

« TEQpr concentrations at two stations immediately adjacent to the impoundments
north of I-10 (TxDOT004 and TxDOTO005), in the surface 0-12 inch interval. The
cancer risk based RSL is 18 ng/kg dry weight (dw), and the concentrations in the
surface intervals at these two stations were 66.1 and 20.3 ng/kg, respectively. These
values are below other available screening levels for industrial soils, and below
USEPA’s draft interim soil Preliminary Remediation Goals (PRGs) for residential and
for commercial soils (USEPA 20094d).
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« Arsenic. All concentrations are below the noncancer RSL. This chemical is common
in soil and sediment throughout Texas at levels higher than those measured in these
samples. A reference value of 9.61 mg/kg is published by TCEQ (2003) for estuarine
sediments, while a state-wide survey of soils in Texas (N = 119) found a range of
arsenic concentrations between 1.1 and 18 mg/kg, having a median of 5.9 mg/kg,
mean of 6.4 mg/kg, and 95%/95% upper tolerance limit (UTL) of 16 mg/kg (Boerngen
and Shacklette 1981).

These results indicate that COPC concentrations in soils from the ROW area are generally

low, and with few exceptions are lower than conservative risk screening levels.

Sampling in the upland sand separation area. USEPA required sampling on the upland sand
separation area (Figure 3) occurring to the west of the impoundments that are north of I-10,
prior to implementation of the TCRA. Analytical chemistry data are available from samples
at 13 stations on the upland sand separation area (Figure 4). According to the sampling
design, two depth intervals (0-6 inches, or 0-15 cm; and 6-12 inches, or 15-30 cm) at each
station were sampled and analyzed for 17 dioxin and furan congeners, total organic carbon,
and soil grain size distribution. At a subset of three locations, stations SJTS001, SJTS005 and
SJTS009 , soil analytes also included priority pollutant list (PPL) chemicals in both depth
intervals (for a total of six samples). Details of the sampling program are presented in an
Addendum to the Removal Action Work Plan (RAWP) for the TCRA (Anchor QEA and
Integral 2010a).

Results of a screening analysis of these data using the same screening values described for
analysis of the soil from the TxDOT ROW (above) indicate that concentrations of most
chemicals at the majority of stations were not detected (had detection limits below the RSL),
or were detected and the maximum concentration was below the RSL (Figure 4, Table 2).

Exceptions to this were:

« TEQpor concentrations at one station (SJTS010), in both intervals. The cancer risk-
based RSL is 18 ng/kg dw, and the concentrations in the surface and subsurface
intervals were 27.2 and 26.7 ng/kg, respectively. However, these values are below
other available screening levels for industrial soils, and below USEPA’s draft interim
soil PRGs for residential and for commercial soils (USEPA 2009d).

Sampling and Analysis Plan: Soil Study December 2010
San Jacinto River Waste Pits Superfund Site 11



Project Management

« Arsenic. All concentrations are below the noncancer RSL. Arsenic is common in soil
and sediment throughout Texas. The maximum value detected in soil from the upland
sand separation area (2.46 mg/kg dw) was below the reference value, the median
concentration in Texas soils, as described above for arsenic in the TxDOT soil

samples.

These results indicate that chemical concentrations in soils from much of the area on the
upland area to the west of the northern impoundments are generally low, with the exception
of one station at which TEQpr was somewhat greater than the most conservative risk

screening level.

Beach sediment samples. Samples were collected in 2010 as a separate component of the
RI/FS (Integral and Anchor QEA 2010). These beach sediment samples were collected from
the eastern and western shorelines of the property west of the impoundments, and at
locations between the impoundments and this upland property. Beach sediments were
collected from 0 to 6-inch and 6 to 12-inch depth intervals between the high tide mark and
the low tide mark. These samples have also been analyzed, validated, and provided to
USEPA in a database update on September 18, 2010. For the stations located along the
eastern shoreline of the upland sand separation area (Figure 3, Area 1)TEQpr concentrations
ranged from 0.316 to 10.9 ng/kg, having values less than 3.0 ng/kg for all but one of the
sampled stations. These results indicate that TEQor concentrations along the eastern

shoreline of Area 1 are below the cancer risk-based RSL for soil of 18 ng/kg dw.

1.4.2.2 Background Soil Data

Soil samples from the Houston area were collected by the Total Maximum Daily Load
(TMDL) program (University of Houston and Parsons 2006). To evaluate the physical and
chemical processes that facilitate the transfer of soil contaminants into the aquatic
environment through surface water transport, soils were collected for analysis of organic
carbon and dioxins and furans from one or more of five land use types (forest, grass,
residential, transitional, and urban) concurrently with runoff at ten different locations
across the city of Houston (Table 3). Soil samples were collected between December 2004

and October 2005; the depth of soil samples was not specified. Grain size distribution was
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also measured during runoff sampling. A review of the laboratory quality assurance
information for these data is under way; the data discussed below and in Table 3 were taken
from the project database, and may differ from those reported in the TMDL reports (see
Section 3.3. of the RI/FS Work Plan).

Percent organic carbon ranged from 0.88 to 5.70 (forest soil), 1.47 to 4.87 (grass soil), 0.90 to
5.09 (residential soil), 0.28 to 2.53 (transitional soil), and 1.43 to 5.66 (urban soil) across all
ten locations during runoff sampling. TEQpr concentrations in soils across the ten locations
(Table 3) (ng/kg dry weight) ranged from 0.57 to 8.9 (soil), 0.36 to 8.0 (forest soil), 0.46 to 7.7
(grass soil), 0.42 to 5.0 (residential soil), 0.39 to 28 (transitional soil), and 0.46 to 2.28 (urban
soil). These values are consistent with and generally lower than TEQpr concentrations
measured in an extensive urban background study in residential, commercial, and industrial
areas from Denver, Colorado (USEPA 2001b).

1.4.3 Problem Definition

Contact with contaminated soil in areas to which waste materials and contaminated
sediments from the northern impoundments may have been transported creates the potential
for exposure of ecological receptors and people using the Site to COPCs. Ecological receptors
and people using the Site also may be exposed to COPCs from global, regional, and local
sources that are unrelated to the Site. The overall CSM (Figure 5), and exposure CSMs for
human and ecological receptors relating to the impoundments north of I-10, are illustrated
and discussed in greater detail in the RI/FS Work Plan (Anchor QEA and Integral 2010b). A
CSM addressing potential transport and exposure pathways for the impoundment south of I-
10 are presented in Soil SAP Addendum 1, submitted on behalf of IPC.

Dioxins and furans are known to be present in sediments within and around the
impoundments that are north of I-10; related data and analyses are summarized by Anchor
QEA and Integral (2010b). Because of activities associated with the sand mining and related
handling of sediments that took place in the upland area west of the impoundments north of
I-10, it is possible that transfer of sediment contaminants to upland soils has occurred. The
nature and extent of potential contamination of soils across the Site with COPCs from the

impoundments is unknown. The potential for exposures of human and ecological receptors
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resulting from contact with soils is also unknown. Finally, if surface soils are contaminated
in upland areas, it will be necessary to evaluate the potential for transport from uplands into
the water, which could create the potential to contaminate sediments, or recontaminate

sediment following sediment remediation.

The overarching issue to be addressed by the study described in this SAP is whether
chemicals associated with sediments or wastes in the impoundments occur in soils in the
upland areas, including those west of the impoundments and on the peninsula south of I-10,
and if so, the nature and extent of their distribution in affected soils. Resulting data will be
used to evaluate exposures and risks to ecological receptors and people. Both the exposure
and risk assessment, and characterization of background conditions in soil will inform the
development of PRGs, if evaluation of remedial actions for soils is determined to be
necessary. Data resulting from the nature and extent evaluation in combination with
additional information on the microtopography of the uplands that may have been affected
by wastes, are needed to determine possible surface transport pathways that could transfer
COPCs in soil to the aquatic environment. Where groundwater wells will be installed for
evaluation of groundwater quality (Groundwater SAP; Anchor QEA 2010c), the chemistry,
grain size, and lithology of soils from the well borings may be needed to facilitate

interpretation of groundwater data.

1.5 Chemicals of Potential Concern and Soil Analytes

This section discusses the selection of soil analytes. However, there are different
uncertainties for soils north of I-10 than for soils south of I-10. Therefore, the process for
COPC identification for soils differs between the two areas. The Sediment SAP (Integral and
Anchor QEA 2010) describes the process and rationale for selection of primary COPCs and
secondary COPCs for media that may have been contaminated by wastes deposited in the
northern impoundments, and how their analyses relate to those for the indicator chemical
group, dioxins and furans (this discussion is also provided as Appendix C to the RI/FS Work
Plan; Anchor QEA and Integral 2010b). A more detailed discussion will be presented in the
forthcoming COPC Technical Memorandum (in response to USEPA comments on the Tissue

SAP) for the northern impoundments.
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Consistent with these documents, dioxins and furans will be measured in soils from all areas
of the Site (Table 4), as will other primary COPCs (Table 5). For soils to be collected in areas
north of I-10, additional analytes among the secondary COPCs will be identified through
analyses of sediment data, as follows. Results of sediment chemical analyses from the
sediment sampling conducted in May 2010 will be generated prior to the performance of soil
sampling. Using validated chemistry data for sediments, results for secondary COPCs will be
evaluated 1) for frequency of detection in sediments, 2) against risk-based screens, and 3) for
statistical correlation with dioxins and furans in sediment that are representative of the
wastes in the impoundments north of I-10 (e.g., one or more of the most common congeners

in waste-related sediments). These evaluations will result in one of the following outcomes:

« Those secondary COPCs detected in fewer than 5 percent of sediment samples will
not be considered in the risk assessments, and will therefore not be measured in soil.

« Secondary COPCs detected in sediment will be evaluated using the risk-based
screening procedures established by the Sediment SAP. If a COPC passes the risk-
based screen and is not bioaccumulative, it will not be considered further. Chemicals
that exceed screening values (for soils), or that have the potential to bioaccumulate,
will be evaluated for correlation with dioxins and furans considered representative of
the wastes in the impoundments.

« Secondary COPCs that are detected in sediments, that fail the risk-based screens, and
that statistically correlate with representative dioxin and furan congeners will not be
evaluated in soil, unless additional information indicates that the risks should be
evaluated for the chemical. A correlation with dioxins and furans, the chemicals that
are likely the primary risk drivers, will be interpreted to indicate that remedial
actions to address dioxins and furans will also address any risks due to secondary
COPCs.

« Secondary COPCs that are detected in sediments that fail the risk-based screens and
that do not statistically correlate with representative dioxin and furan congeners will

be evaluated in soil.

As noted for sediment and tissue COPCs, these decision rules apply unless additional
information indicates that a COPC may or may not be present at elevated levels in soil on
Site as a result of activities associated with sediments that may have been affected by waste

from the impoundments that are north of I-10. Information that may indicate a COPC is not
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expected at elevated levels in soils includes information on the persistence of a chemical in a
terrestrial environment. The COPC Technical Memorandum will document analyses and
decision points to address all of the primary and secondary COPCs, and their role in the risk

assessments and other future analyses for the RI/FS.

Therefore, the initial analytes in soils collected north of I-10 for this study are the primary
COPCs (Table 5). For all secondary COPCs, analytical methods, mass requirements, holding
requirements, and other QA/QC procedures are completely described in this SAP, so that
they can be effectively analyzed in soil, as appropriate to the findings of the sediment study.
Primary COPCs will be analyzed immediately after collection of soils, and soils will be

archived for analysis of secondary COPCs.

For soils south of I-10, the following information was considered in identification of soil
analytes and is being submitted on behalf of IPC. Because the materials deposited in the
impoundments south of I-10 may be of the same origin and types as those deposited in the
northern impoundments (TSDH 1966), analytes for soils collected south of I-10 were
determined in the same manner as the analytes for sediments in the northern
impoundments, i.e., through the analysis and considerations detailed in Appendix C to the
RI/FS Work Plan (Anchor QEA and Integral 2010b), and in Section 1.5 of the approved
Sediment SAP (Integral and Anchor QEA 2010). For soils to be collected south of I-10, initial
analytes will include all of the chemicals of interest (COlIs) identified in the Sediment SAP
(Integral and Anchor QEA 2010) and listed in Table 5 of that document, modified to include
all of USEPA’s target analyte list (TAL) metals. COls represent those chemicals that are:

« On the target analyte list for metals, the priority pollutant list for surface water, and

on the contract laboratory program analyte list,

- and are potentially associated with pulp mill solid wastes or effluents,

- and are persistent in the environment,

« or were detected at least once in samples collected by TCEQ and USEPA (2006) (see
Section 1.5 of the Sediment SAP)
There are no pre-existing samples for soils in the south impoundment that allow
performance of a risk-based screen. Given that the origin and types of the waste are believed

to have been the same as for the material deposited in the impoundments north of I-10, this
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approach relies on the same logic as described in Section 1.5 of the Sediment SAP. It is
conservative in including all chemicals that were considered prior to the screening step, and
all target analyte list (TAL) metals that were eliminated on the basis of an evaluation of waste
characteristics. The TAL metals that have been added to the COI list in Soil SAP Addendum

1 are beryllium, iron, and selenium!..

Additional analytes in all samples will include total organic carbon and grain size.

1.6 Uncertainties and Data Gaps

Uncertainties and data gaps for soils on the Site are discussed below. The soil study proposed
in this document addresses the collection and analysis of new information to address and
reduce the uncertainties concerning the nature and extent of contamination, exposure
potential and risks due to contamination of soils with wastes or sediment associated with the
northern impoundments, and potential for post-remediation recontamination of sediment as

a result of soil transport.

1.6.1 Nature and Extent

There are currently no data to describe the chemistry of soils on the Site (except as described
in Section 1.4), but the Site history and CSM suggest that sediments from within the
northern impoundments may have been transferred to the sand-sorting area of the upland
portion of the property west of the impoundments. Site history also suggests that the extent
of sediment handling in the uplands was greatest on the eastern half of the unvegetated
upland area west of the northern impoundments. Appropriate soil data for characterization
of the nature and extent of contamination in the areas on this upland that is north of I-10
that may have been affected by dioxins and furans in sediments represents a data gap. This
data gap will be addressed by collecting soil data in the upland area north of I-10 using a
sampling design that will produce accurate and representative estimates of dioxin and furan

concentrations in surface soil.

! Potassium and sodium are TAL metals, but will not be addressed as COIs because they are natural soil
constituents, are physiologically regulated by reptiles, birds and mammals and readily excreted, do not
bioaccumulate, and are therefore assumed to be very unlikely to be risk drivers in soil.

Sampling and Analysis Plan: Soil Study December 2010
San Jacinto River Waste Pits Superfund Site 17



Project Management

There are also no soil chemistry data for the impoundment area south of I-10. Appropriate
surface and subsurface data for characterization of nature and extent of contamination
represents a data gap. Data gaps for the soil south of I-10 are discussed in greater detail in Soil
SAP Addendum 1, submitted on behalf of IPC.

In addition, the CSM identifies global, regional, and local atmospheric activities and
emissions as potential sources of dioxins and furans to the Site, including to soils on the Site.
Therefore, to understand the nature and extent of soil contamination potentially linked to
the impoundments, characterization of dioxins and furans in soils from background areas are
required. Data describing dioxins and furans in background soils are not currently present in

the database, and therefore concentrations of dioxins and furans in background soil are a data

gap-

Finally, ancillary information required to interpret soil chemistry data (e.g., in comparisons
between samples or between areas) include the total organic carbon (TOC) content of soils,

and the grain size distribution.

1.6.2 Human and Ecological Exposures

Human and ecological receptors may be exposed to contaminated soils in the upland area
west of the northern impoundments. Four types of human receptors have been identified in
the RI/FS Work Plan for the baseline human health risk assessment: subsistence fisher,
recreational fisher, trespasser, and recreational user. According to the CSM for human
health presented in the RI/FS Work Plan, fishers and recreational visitors have potentially
complete and significant soil exposure pathways via direct contact, which includes incidental
ingestion and dermal contact, while for trespassers, direct contact is potentially complete but
minor. Inhalation of airborne dust is also a relevant exposure pathway for human receptors.
The ecological exposure CSM indicates that there are no complete exposure pathways to soil
for benthic invertebrates and fish. Ingestion of soils is a complete and significant pathway for
reptiles, birds, and mammals, and direct contact exposure to these receptors is considered
potentially complete but minor. Because there are currently no data to describe dioxins and
furans in soils on the Site, information required to evaluate baseline exposures of human and

ecological receptors coming into contact with those surface soils in the upland area west of
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the impoundments is needed. Information is also required to evaluate baseline exposures of
human and ecological receptors coming into contact with surface and near surface

contaminated soils within the impoundment north of I-10.

A CSM for the southern impoundment is derived and presented in Soil SAP Addendum 1,
submitted on behalf of IPC. Because of land uses at the location of this impoundment, an
additional human receptor group, the industrial worker, will be considered in the risk
assessment. In addition, it may not be necessary to address baseline risks to recreational and
transient users, or children, if these receptors do not have access to areas with potentially

contaminated soils. Data gaps specific to the industrial worker and ecological receptors are
addressed in Soil SAP Addendum 1,

As for the nature and extent evaluation, characterization of soil-related exposures to dioxins
and furans potentially attributable to the waste stored in the impoundments requires
information on the soil-related exposures of dioxins and furans from background areas.

Information on dioxins and furans in background soil is also considered a data gap.

1.6.3 Physical CSM and Fate and Transport Evaluation

Because sediments potentially contaminated with dioxins and furans may have been
transferred to uplands north of I-10, processes of erosion could transfer dioxin and furan-
contaminated soils back into the aquatic environment, potentially contaminating surface
water and sediments adjacent to the uplands. For the evaluation of remedial alternatives,
information on the potential transfer pathways for dioxins and furans from uplands to the
aquatic environment is needed. Concentrations of dioxins and furans in soils, and the
physical transfer pathways for potentially contaminated soils to the aquatic environment will
be required to characterize the extent of potential transfer of COPCs via erosion, and the
spatial distribution of areas where soil deposition could affect sediment quality. Therefore,
in addition to data gaps for dioxins and furans in soils in the upland areas west of the
impoundments and south of I-10, the specific hydrological pathways that could facilitate the
transfer of soils into the aquatic environment via surface runoff are unknown. Information
on the topography of the upland portion of the property west of the impoundments at a

resolution appropriate to identification of potential surface transport pathways is a data gap.
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An additional data gap relating to this Study Element is data for the chemistry of soils within
borings of three groundwater monitoring well pairs that will be installed north of I-10 to
evaluate the chemistry of groundwater. Anchor QEA’s Groundwater SAP (Anchor QEA
2010c) describes a groundwater sampling program that will be used to determine if COPCs
from the Site are present in groundwater underneath the impoundments north of I-10. Soil
lithology, grain size distribution, and chemistry data from the locations where the wells are
drilled may be needed to interpret the groundwater data. Data gaps for soils relating to the
evaluation of groundwater in areas south of [-10 are addressed in Soil SAP Addendum 1,
submitted on behalf of IPC.

1.6.4 Engineering Design Evaluation

Until the nature and extent, potential for exposure, and potential for surface transport are
better characterized, data gaps relating to engineering design cannot be defined. Any need

for additional soil data relating to an engineering design evaluation will be addressed in an
addendum to this SAP.

1.7 Task Description

The soil study will address data gaps by generating new data for soil chemistry at the Site. It
consists of a series of tasks, to be executed by Integral and Anchor QEA on behalf of

respondents, and in consultation with USEPA:

« Agreement on the study design and finalization of a complete Soil SAP and Soil SAP
Addendum 1 for the area south of I-10

« Fieldwork to collect the required soil samples, and appropriate execution of
contingency plans as needed for conditions in the field

« Effective communication of modifications to the SAP, a consensus view of the means
to address required changes, and employment of contingencies and alternatives
identified during the field sampling

« Effective processing, handling, shipment, and analyses of soil samples, all of which

conform to specifications of this SAP
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Complete documentation of sample collection, deviations from the SAP, field
activities and observations, sample processing and shipping, chain of custody
requirements, and analytical procedures

Validation of soil chemistry and conventionals (organic carbon and grain size) data
according to specifications in this SAP

Complete and timely loading of validated data into the project database, and
dissemination of the data to USEPA and interested parties.

The soil study will address data gaps by generating new information relating to three of the
four study elements that have been defined for the RI/FS (Anchor QEA and Integral 2010b):

Study Element 1: Nature and Extent Evaluation. Data will be used to characterize
the nature and extent of COPCs in soils in the uplands west of the northern
impoundments and in soils potentially affected by waste handling in areas south of
I-10.

Study Element 2: Exposure Evaluation. Data will be used to evaluate the potential
ecological and human exposures and related health risks resulting from
contamination of upland soils on the property west of the northern impoundments,
within the northern impoundments, and in soils potentially affected by waste
handling in areas south of I-10.

Study Element 3: Fate and Transport Evaluation. Data will be used to identify
physical transport pathways and to evaluate the potential for transport of COPCs in
soil to the aquatic environment. Soil chemistry, lithology, and grain size data may be
needed to evaluate the potential for transport of COPCs in soil to groundwater within

the Site.

Completion of Study Elements 1 through 3 (as described in this document) will allow

evaluation of the nature and extent of contamination of soils with COPCs, determination of

whether COPCs in soils are associated with unacceptable risks to human and ecological

receptors, and determination of whether COPCs may be transferred from the uplands areas

to the aquatic environment. After these evaluations are complete, a decision will be made to

determine if remediation of soils is required, and if so, whether soil data generated by this

study are sufficient to support design of remedial actions. If additional sampling is required,
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then an addendum to this document will be prepared to describe the approach and

requirements of Study Element 4: Engineering Construction Evaluation.

Data Quality Objectives (DQOs) for each element as they pertain to the impoundments
north of I-10 and related soil contamination are discussed in Section 1.8. The study design for
the northern part of the Site is described in greater detail in Section 2.1. DQOs and study
design details specifically for soil sampling south of I-10 will be presented in Soil SAP
Addendum 1, submitted on behalf of IPC. Generally, DQOs for the south impoundments will
directly mirror those shown below. Analytes for all soil samples for the exposure evaluation
include primary COPCs, with collection and archiving of soils for potential future analysis of

secondary COPCs (Table 5), if required by the process described in Section 1.5.

Sampling of soil will take place in early 2011 (Anchor QEA and Integral 2010a), unless other

agreements regarding the sampling period are made in consultation with USEPA.

1.8 Data Quality Objectives

This section presents a summary of the DQOs for soil sampling to evaluate nature and extent,
human health and ecological exposure assessments, and the potential physical transport
pathways of soils to the aquatic environment or to groundwater north of I-10. DQO
discussions for Study Elements 1 and 2 are combined because the sampling objectives and
analysis plans for these two study elements are integrated for soils. These DQOs have been
prepared consistent with USEPA guidance (USEPA 2006). Establishing DQOs assures that
data generation and sampling will be focused on the goals of the RI/FS and will be sufficient
to address those goals. The DQO summaries in the following subsections include, for each
study element, a statement of the problem, components of the sampling design necessary to
support the analytical or interpretive approach, and a description of the analytical approach

to be followed.

1.8.1 DQOs for Study Elements 1 and 2: Nature and Extent Evaluation and
Exposure Assessment

The RI/FS is being undertaken to address contamination of San Jacinto River sediments

within and in the vicinity of the impoundments at the Site (Figure 2), and to address
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contamination of other environmental media that have been in contact with the waste or
contaminated sediments in or associated with the impoundments. The soils on the uplands
to the west of the impoundments may have been affected by COPCs from the
impoundments. To effectively plan for any remedial actions that might be required, the
spatial and vertical extent of soil contamination will be evaluated, at least in part, by

comparison of soil data to concentration-based PRGs for soils.

The RI/FS will address risks to human and ecological receptors associated with
contamination of Site soil that may have resulted from activities on the uplands west of the
impoundments related to handling of sediments at the Site, and risks associated with soil
contamination within the impoundments north of I-10. The exposure evaluation and risk
assessment will support planning for remedial actions. This section presents the technical
rationale and general approach for conducting the evaluation of human and ecological

exposures to COPCs in soil from the Site.

1.8.1.1 Statement of the Problem

Problems relating to characterization of the nature and extent of contamination, and to the

exposure assessment will be addressed by this study.

1.8.1.1.1 Nature and Extent
The primary problem to be addressed by Study Element 1 of the RI/FS (the nature and extent

investigation) is uncertainty in the spatial and vertical extent of contamination in soils on the
upland area to the west of the impoundments. A related problem to be addressed by Study
Element 1 is that comparison of COPCs in Site soils with COPCs in soils from background
areas is needed to evaluate the relative contribution of wastes or sediments from the
impoundments to any COPCs identified in soil. The nature and extent evaluation, including
characterization of soils in comparable background areas, will address these problems and

thereby facilitate the selection and implementation of remedial approaches, if required.

Evaluation of the importance of Site-related COPCs in upland soils relative to atmospheric,
global, and other sources requires characterization of contaminated soils using dioxin and

furan signatures. Upland areas in the vicinity of the Site and potentially subject to the same
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types of regional and atmospheric influences as soils at the Site (e.g., traffic on freeways) are
relevant for assessing soil conditions and soil chemistry that could occur as a result of
processes other than those that may have transferred materials from the impoundment to the
uplands west of the impoundments. Although some soils data for urban, residential, forested,
grassy, and transitional areas in the Houston area have been previously collected (Table 3), a
larger number of samples is required for quantitative comparison (Gonzales 2007). Because
of the potential influence of traffic on rates of atmospheric deposition of dioxins and furans
(University of Houston and Parsons 2006), and the proximity of the upland area west of the
impoundments to I-10, background areas selected for collection of soils and comparison to
the Site soils should be similar to this Site in terms of proximity to traffic. Samples from
background areas that are as close to the freeway as the Site are needed to ensure that the

influence of background sources on Site soils is characterized.

1.8.1.1.2 Exposure Assessment

People visiting this portion of the San Jacinto River may be exposed to COPCs in soil via
direct contact (ingestion and dermal) with soils or inhalation of airborne particulates that
may have been affected by handling of contaminated sediments in uplands west of the
impoundments (Figure 5) and via contact with soils that are within the impoundments or on
the impoundment perimeter berms. Characterization of risk in support of selection and
implementation of remedial approaches requires information on contamination in soils
accessible to people. One problem to be addressed by the soil study is uncertainty and data
gaps regarding concentrations of primary COPCs present in soil directly contacted by people

visiting the Site.

A related problem is the potential for ecological receptors at the Site to be exposed through
direct ingestion of contaminated soil. The problem to be addressed in the ecological
exposure evaluation is uncertainty regarding the magnitude and spatial extent of exposures of

birds, mammals, and reptiles to contaminants in Site soils.

For both human and ecological receptors, there is additional uncertainty regarding the

exposures to COPCs in soils of background areas. Information on exposures and risks to
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human and ecological receptors both at the Site and in background areas are needed in the

evaluation of remedial options.

1.8.1.2 Sample Collection Design

The soil sampling design for Study Elements 1 and 2 was developed in consideration of the

following:

« Designation of areas for soil collection on the basis of the extent to which an area
could have been affected by handling of sediments

« Spatial distribution of sampling stations

« Depth of COPC contamination and depth at which human and ecological exposures
may occur

« Total sample numbers necessary for exposure assessment

« Characterization of background in areas generally equivalent to the Site in terms of

non-Site influences.

Soil Collection Areas

To evaluate the nature and extent of contamination, four areas were defined (Figure 3): Area
1 is the unvegetated portion of the upland area west of the impoundments, where historical
aerial photographs suggest the majority of sediment handling took place, and the area
surrounding the road that provides access in and out of the upland area;. Area 2 is the
portion of the Site beneath I-10, and was sampled for the TCRA (Anchor QEA 2010a). Area
3 is the area of the impoundments north of I-10, and Area 4 is the area of soil investigation

that is south of I-10.

Spatial Distribution of Site Samples

To characterize the nature and extent of impoundment-related contamination in upland soils
to the west of the impoundments north of I-10, soil samples will be collected from an
approximately regular grid, with some locations targeting areas of potential contamination
(Figure 3). Sample placement and spacing has been chosen to address the data gaps on areas
not covered by the results of the available soils data presented in Section 1.4.2.1. The grid is
guided by 140-foot (43-m) spacing in Area 1 and targeted to the portions not covered by the
existing TCRA dataset (Anchor QEA and Integral 2010a). Additional samples will be
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collected along the road leading away from the upland area west of the impoundments on
the northern road shoulder, adjacent to the path of trucks and other vehicles exiting the

upland sand separation area (Figure 3).

Area 2 has already been sampled and results presented by Anchor QEA (2010b); no

additional sampling will be conducted.

Samples in Area 3 have been collected in accordance with this SAP at the stations west of the
central berm in the impoundments north of I-10, and at the locations of six geotechnical
cores; samples at the locations of the three paired groundwater wells will be collected when

groundwater wells are drilled, in late December, 2010.

Samples in Area 4 will be distributed in the area of investigation and collected as described in
Soil SAP Addendum 1.

Sample Depth and Analytes

In Area 1, surface and shallow subsurface soil samples will be collected at two depths, 0-6
inches (0-15 cm), 6-12 inches (15-30 cm), respectively. Cores (12-24 inches [30-60 cm]) for
nature and extent characterization will be collected at 8 stations in Area 1. In Area 3, surface
and shallow subsurface samples have been or will be collected at nine locations with depth
intervals of 0-6 inches (0-15 cm) and 6-12 inches (15-30 cm). Within the impoundments
north of I-10, cores have been collected as part of the sediment study (Integral and Anchor
QEA 2010). All samples will be analyzed for primary COPCs, TOC, and grain size. In the
background area(s), samples will be collected at 0 to 6 inches (0-15 cm) and 6-12 inches (15—
30 cm) only and analyzed for primary COPCs, TOC, and grain size.

At all sample locations on the Site, and for all depth intervals, sufficient mass of soil will be

collected and archived for potential analysis of secondary COPCs.

Number of Samples

The overall design produces samples at 52 locations (including the 25 locations sampled for
the TCRA) on the Site (additional locations will be sampled south of I-10, as described in
SAP Addendum 1) with high spatial density of samples in areas most likely affected by
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sediment handling in the uplands north of I-10. Table 6 provides a summary of the numbers
of locations in each area, but does not include the TCRA samples (Section 1.4.). The total
sample size for Area 1 resulting from all sampling (i.e., 31 locations) will exceed the
requirements for calculation of an upper confidence limit (UCL) for the human health risk
assessment for this area. In Area 3, nine locations will be sampled within the impoundments
north of I-10 or on its berms for evaluation of exposure (note that there are more than a

dozen surface sediment samples of various depths within or near those impoundments).

Background Conditions

Surface soils in background areas will be collected to allow comparison of soil samples from
within the preliminary perimeter to local background conditions as part of the nature and
extent investigation. A total of 20 background stations will be sampled in one or more of the
locations depicted in Figure 6; specific locations for sampling will depend on accessibility,
safety, and permissions to sample soils. Information on the use of soil amendments, including
those with chemical additives or pre-existing contamination, will be assembled before
sampling in the locations depicted in Figure 6. If such information indicates that the areas
shown in Figure 6 are potentially inappropriate as background areas, additional areas will be

identified for background sampling, in collaboration with EPA.

Surface soils and the shallow subsurface soils will be sampled at the same depth intervals as
for those at the Site: 0—6 inches (0—15 cm) and 6-12 inches (15-30 cm); soils will not be
collected from background areas at 12-24 inches (30—60 cm). A minimum of 20 total
samples is necessary to accurately calculate statistics to represent background (such as the
upper 95 percentile of the background data, or a 95 percent upper prediction limit, which is
used by the Texas Commission on Environmental Quality [TCEQ] for characterizing
background), and therefore will be collected from acceptable background areas for this study.
The 10 existing samples for soils in residential and urban areas from the TMDL program
(Section 1.4.2.2) can not be evaluated for data quality because appropriate laboratory records

are not available.
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1.8.1.3 Analytic Approach

Study Element 1 includes the following distinct types of analyses for Area 1:

« Characterization of the spatial extent of contamination. Analysis of the samples in
Area 1 will be conducted according to the following steps.

— Area 1: To characterize the nature and extent of contamination in soils, the 0—
6 inch (0-15 cm) and 6-12 inch (15-30 cm) depths will be analyzed
immediately after sampling at all stations; and the 12-24 inch (30-60 cm)
interval at all locations (8 stations). Concentrations of primary COPCs will be
quantified in all samples.

« Surface soil data will be evaluated to determine whether there are distinct areas of
elevated contamination or distinct spatial gradients within Area 1. This evaluation
will be carried out using geostatistical methods such as kriging (Myers 1997), and
multivariate statistical tools such as principal components analysis (PCA), similarity
metrics, and unmixing analysis (Unmixing); a comprehensive review of these methods
can be found in Johnson et al. (2007). A summary of unmixing methods is provided
in Appendix C. Indexes of risk assessment results (e.g., locations with risk higher than
specified thresholds) may be mapped to support the visualization and interpretation
of risk assessment results.

 Evaluation of the association of contaminants in soils in the upland area west of the
impoundments with the contaminated materials within in the impoundments.
Patterns of dioxin and furan congeners within a soil sample can vary considerably
depending on the source (USEPA 2004). Therefore, a pattern-matching approach
using data for dioxins and furans will be used to evaluate sediments or wastes from
within the impoundments, and both Site and background soil samples to identify any
pattern characteristic of the impoundment. Results will be used to determine the
contribution of sediments with this pattern to soils in the upland area west of the
impoundments, and in the vicinity of I-10. The pattern-matching approach (such as
PCA or Unmixing) will provide an estimate of the fractional contribution of different
source types to each soil sample. Assuming that the results of pattern-matching
analyses can be interpreted as sources, this analysis will provide the basis for
determining the fractional contribution of the impoundment to any dioxin or furan

contamination of each soil sample. A broad discussion of the methods for this
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pattern-matching approach is presented in Section 6.1.7 of the RI/FS Work Plan
(Anchor QEA and Integral 2010b) and additional details on the history and use of
Unmixing is provided as Appendix C.

« Comparison of Site soil conditions with background soils. Evaluation of Site data
relative to background conditions requires assessment of variability in background
conditions. For this analysis, samples will be collected in the surface and shallow
subsurface intervals 0-6 inches [0-15 cm] and 6-12 inches [15-30 cm]) in one or
more background areas, and comparisons with Site data will be made. Consistent with
USEPA guidance for evaluation of background soils (USEPA 2002c), an upper 95th
percentile or upper tolerance limit (UTL) will be derived to characterize background
conditions. This approach provides a threshold value for comparing individual Site
stations to background conditions. Background areas are those with public access and
that are directly adjacent to or very near high-traffic roadways, where atmospheric
dioxin and furan sources are likely comparable to those at the Site (Figure 6). TCEQ
prefers the use of an upper prediction limit (UPL) for background comparisons, so this

statistic will also be calculated and considered.

Study Element 2 will include the following types of analyses:

« Characterization of exposures to human receptors using the Site. Sampling of soils for
Study Element 1 will provide data that are useful for evaluating exposure of people to
surface soils, at both the 0-6 inch (0-15 cm) and the 6-12 inch (15-30 cm) depth
intervals. A total of 31 locations will be sampled and analyzed in Area 1, 12 locations
have been sampled in Area 2, and 9 locations have been sampled in Area 3. The data
from these samples will be used to calculate exposure point concentrations to
represent the central tendency (CT) and reasonable maximum exposures (RME) of
each primary COPC in soil for use in the risk assessments.

« Comparison of exposures of human and ecological receptors to COPCs in Site soils to
those of background. Exposures to soil contaminants on the Site will be compared
with exposures at background locations (Figure 6) to determine the extent to which
Site soils pose an excess risk to people, reptiles, and birds. Sampling of soils in
background areas for Study Element 1 will provide the necessary data for evaluation

of background exposures.
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1.8.2 DQOs for Study Element 3: Physical CSM and Fate and Transport
Evaluation

The RI/FS will provide information to characterize the potential movement of
impoundment-associated contaminants in soils from uplands back into the aquatic
environment as a result of surface erosion. This information is necessary to determine
whether soils could contribute to sediment contamination, and thereby to evaluate whether

remedial actions are needed.

The RI/FS will also include a limited study of groundwater involving the installation of three
groundwater monitoring well pairs in the vicinity of the impoundments. A complete SAP
for collection and analyses of groundwater has been submitted to USEPA (Anchor QEA
2010c). During well installation, soil samples will be collected from the boreholes required to
install the deeper of each of the well pairs, and resulting soil data will be used to interpret

subsurface geology, and may be used to interpret groundwater chemistry results.

1.8.2.1 Statement of the Problem
The goal of Study Element 3 of the RI/FS is to determine primary physical and chemical

processes controlling chemical fate and transport, and to use that information to refine the

CSM for the Site. The problems to be addressed by the soil study pertain to:

« The topographical conditions of the uplands west of the impoundments or on the
impoundments south of I-10 that could facilitate transport of COPC-contaminated
soils from uplands to the aquatic environment

« The geological or chemical conditions that could result in contamination of

groundwater with COPCs.

1.8.2.1.1 Topography of the Uplands

On the upland areas, if soils are contaminated with COPCs originating from the
impoundments, surface water runoff could erode soils back into the aquatic environment.
The topography of the uplands area within which soils will be sampled will determine the

physical transport pathways that exist for the movement of soils to the aquatic environment.
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1.8.2.1.2 Soil Quality at Groundwater Well Locations

An additional problem relating to the understanding of fate and transport of COPCs on the
Site is uncertainty about the subsurface geology and the potential for COPCs to enter the
shallow groundwater and the aquifer. Additional information on soil lithology and soil grain
size at groundwater well locations is needed to address these uncertainties. Additional

chemis ata may be needed to interpret results of groundwater sampling.
h try dat yb ded to interpret Itsof g dwat pling

1.8.2.2 Sample Collection Design

The sampling design for Study Element 3 was developed in consideration of the following:

« The spatial and vertical resolution required to effectively describe possible surface
water transport pathways on the uplands west of the impoundments

« The spatial distribution of groundwater wells.

Sampling to address Study Element 3 in the area south of I-10 will be conducted in

consideration of these same factors, and is discussed in Soil SAP Addendum 1.

Surface Topography

Light detection and ranging (LiDAR) data developed in 2008 and describing the surface
topography of the Site at a resolution appropriate for developing surface flow paths will be
purchased from the Houston-Galveston Area Council. Both vendor-provided surface
descriptions (such as 1-foot contour lines) and the bare-earth and all-return point data will
be obtained and used to interpret the topography of the uplands west of the impoundments.
Data will be interpreted using geographic information system software (ArcGIS) to
interpolate a digital elevation model from the bare-earth point-return data and to perform an
analysis of hydrologic flow paths. The digital elevation model will represent surface
topography of the upland area west of the impoundments in 1-foot pixels, with a vertical

accuracy of 0.22 foot. No field activities will be required.

Soils at Groundwater Well Locations
Three pairs of boreholes (one “shallow” and one “deep” in each pair) will be advanced in

locations on the Site to enable the groundwater monitoring well pair installation, as
described in the Groundwater SAP (Anchor QEA 2010c). Soil samples will be collected from
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the deeper of the two borings during the process of establishing groundwater monitoring
wells at multiple depth intervals at a given station. Observations on soil lithology (color,
grain size, consistency, etc.) will be recorded following visual examination during drilling
and sampling activities; these soil samples will be inspected and logged in accordance with
American Society for Testing and Materials (ASTM) D2488 Standard Practice for Description
and Identification of Soils (Visual-Manual Procedure). Soil samples will be collected for
grain size analysis from 0 to 5 feet below grade, and at every 5-foot interval thereafter (10 to
11 feet, 15 to 16 feet, etc.), with soils across the entire depth interval to be composited for
grain size analysis and chemistry. Grain size analyses will be conducted immediately after
sampling. Sufficient mass of soil for analysis of primary and secondary COPCs from each of
the 5-foot intervals will also be collected; these samples will be archived for possible future

analysis, depending on the findings of the groundwater sampling.

1.8.2.3 Analytic Approach

The analysis of data to be collected for Study Element 3 includes development of hydrologic
flow paths models on the surface of the upland areas west of the impoundments north of I-
10, and in the area where impoundments are suspected to have occurred south of I-10, and

use in interpretation of groundwater sampling results.

Surface Topography

The ArcHydro extension in the ArcGIS software package will be used to delineate surface
drainage flow paths of site topography. The 1-foot bare-earth digital elevation model grid
will be used as input to produce a flow direction grid, in which grid cells indicate the flow
direction defined by slope calculations using an eight direction pour point model. The flow
direction grid will be used as input to produce a flow accumulation grid, which records the
number of cells that drain to a specific cell in the grid. Flow paths will be defined from the
flow accumulation grid with the use of threshold drainage areas. Flow accumulation grid
cells greater than the threshold drainage area will be classified as flow paths and all cells less
than the threshold will be interpreted as areas contributing to the flow paths. The resulting

flow paths will identify dominant drainage flow patterns on the upland area.
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Soils at Groundwater Well Locations

The Groundwater SAP (Anchor QEA 2010c) describes the analysis of groundwater
chemistry. Soil lithography at each of the groundwater well locations will be used in the
evaluation of possible transport pathways from surface to groundwater, if groundwater
quality is found to potentially be affected by surface conditions. Soil samples archived for
possible chemical analyses will be analyzed if information on soil and sediment chemistry
produced as a result of the soil data developed for the TCRA (Anchor QEA 2010a), Study
Elements 1 and 2 as described in this SAP, and as a result of the sediment study (Integral and
Anchor QEA 2010) are found to be insufficient to interpret the groundwater chemistry data.
For example, the vertical distribution of COPCs in soils, as well as the geologic structure
underlying the impoundments, can be evaluated using lithography, grain size, and chemistry

data for subsurface soils.

1.9 Special Training and Certification

A technical team will be assembled with the requisite experience and technical skills to
successfully complete the soil sampling and analysis. All technical team personnel involved

in sample collection will have extensive environmental sampling experience.

Sampling personnel who enter the exclusion zone and contaminant reduction zone (see
Attachment A1, Sections 5.1.1 and 5.1.2 for definition and discussion of these zones) may be
required to have completed the 40-hour Hazardous Waste Operations and Emergency
Response (HAZWOPER) standard training course and 8-hour refresher courses (see overall
HASP [Anchor QEA 2009] for further explanation). The training provides employees with
knowledge and skills that enable them to perform their jobs safely and with minimum risk to
their personal health. Documentation of course completion will be maintained in personnel

files.

Selected laboratories will hold certification through the National Environmental Laboratory
Accreditation Program for the methods which that laboratory will perform, where
applicable. Training and certification requirements for laboratory personnel will be provided

in the laboratory QA plans (to be submitted under separate cover).
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1.10 Documents and Records

Records will be maintained documenting all activities and data related to sample collection
and to laboratory analyses. Results of data verification and validation activities will also be

documented. Procedures for documentation of these activities are described in this section.

The QAPP, FSP (Appendix A), and the HASP Addendum 3 (Attachment A1) for this soil
study will be provided to every task participant listed in Section 1.1. Any revisions or
amendments to any of the documents that make up the FSP will also be provided to these

individuals.

The FSP for the Groundwater SAP (Anchor QEA 2010c) will describe the methods and

documentation procedures for collection of soils during establishment of groundwater wells.

1.10.1 Field Records

Components of field documentation relevant to Study Elements 1 and 2 are discussed in
Section 3 of the FSP (for soils to be collected in support of Study Element 3, Anchor QEA’s
field lead will ensure that the field team receives the final, approved version of this QAPP
and the Groundwater SAP, including the FSP and soil Job Safety Analyses [Attachment Al],
prior to the initiation of field activities). Field records that will be maintained include the

following:

« Field logbooks

« Photo documentation

« Field data and sample collection information forms
« Field change request forms (as needed)

« Sample tracking/chain-of-custody (COC) forms.

Observations recorded in the field logbook will be used to provide context and aid in
presentation and interpretation of analytical results. Additional details regarding the content
and use of these documents are described in Section 3.1 of the FSP. For soils to be collected

in support of Study Element 3, documentation is also discussed in the Groundwater FSP.
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1.10.2 Laboratory Data Reports

All activities and results related to sample analysis will be documented at each laboratory.
Internal laboratory documentation procedures are described in the laboratory QA manuals

(to be submitted under separate cover).

Each laboratory will provide a data package for each sample delivery group or analysis batch
that is comparable in content to a full Contract Laboratory Program (CLP) package. The
format of the data may differ from CLP requirements. Each data package will contain all

information required for a complete QA review, including the following:

« A cover letter discussing analytical procedures and any difficulties that were
encountered

« A case narrative referencing or describing the procedures used and discussing any
analytical problems and deviations from SOPs and this QAPP

« COCs and cooler receipt forms

« A summary of analyte concentrations (to two significant figures, unless otherwise
justified), method reporting limits (MRLs), and method detection limits (MDLs) or
estimated detection limits (EDLs)

« Laboratory data qualifier codes appended to analyte concentrations, as appropriate,
and a summary of code definitions

« Sample preparation, digestion, extraction, dilution, and cleanup logs

+ Instrument tuning data

+ Initial and continuing calibration data, including instrument printouts and
quantification summaries, for all analytes

« Results for method and calibration blanks

« Results for all QA/QC checks, including, but not limited to, labeled compounds,
surrogate spikes, internal standards, serial dilutions, laboratory control samples,
matrix spike samples, matrix spike duplicate samples, and laboratory duplicate
samples provided on summary forms

« Instrument data quantification reports for all analyses and samples

« Copies of all laboratory worksheets and standards preparation logs.
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Data will be delivered by the laboratories in both hard copy and electronic format to the task
QA coordinator, who will be responsible for overseeing data verification and validation and
for archiving the final data and data quality reports in the project file. Electronic data
deliverables (EDDs) will be compatible with the project database.

1.10.3 Data Quality Documentation

Data verification (i.e., confirming the accuracy and completeness of field and laboratory data)
will be completed by the SJRWP technical team for data generated in the field, and by each
laboratory for the data that it generates. Data validation reports for chemical analyses will be
prepared as described in Section 4 and provided to the task QA coordinator. All changes to
data stored in the database will be recorded in the database change log. Any data tables
prepared from the database for data users will include all qualifiers that were applied by the

laboratory and during data validation.

1.10.4 Reports and Deliverables

The laboratories will keep the Laboratory QA Coordinator informed of their progress on a

weekly basis. The laboratories will provide the following information:

« Inventory and status of samples held at the laboratory in spreadsheet format by
sample delivery group

« Summaries of out-of-control laboratory QC data and any corrective actions
implemented

+ Descriptions and justification for any significant changes in methodology or QA/QC

procedures.

Once all field programs for the Site are complete, a draft Preliminary Site Characterization
Report (PSCR) will be prepared and submitted to USEPA, according to the schedule provided
in Section 8 of the RI/FS Work Plan (Anchor QEA and Integral 2010b). The draft PSCR will
contain sample location maps, and validated analytical chemistry results. Consistent with
the 2009 UAO, the draft PSCR will be submitted to USEPA after the completion of all
laboratory and data validation work for all of the field studies that will be required for the
RI/FS, and according to the schedule provided in Section 8 of the RI/FS Work Plan (Anchor
QEA and Integral 2010b). Prior to submittal of the draft PSCR, data will be made available
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online according to the schedule for each sampling program provided the RI/FS Work Plan
schedule (Anchor QEA and Integral 2010b). Interpretation of the data will be presented in
the RI report.
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2 DATA GENERATION AND ACQUISITION

This section provides a brief description of the sampling design and outlines the procedures

for collecting soil samples. Details of soil sampling methods are provided in the FSP
(Appendix A).

2.1

Sampling Design

The sampling design for soil (Table 6) can be summarized as follows:

Soil Collection Areas

Soil collection areas (Figure 3) include:

Area 1. The unvegetated portion of the upland area west of the impoundments and
the area adjacent to the road that provides access into and out of the upland area.
Area 2. The area underneath I-10. This area has been sampled for the TCRA (Anchor
QEA 2010a), and no samples in addition to that effort are planned, but data will be
used for Study Elements 1 and 2.
Area 3. The area of the Site in which the impoundments north of I-10 occur.

0 Groundwater well locations (Figure 3), as described by the Groundwater SAP

(Anchor QEA 2010c).

Area 4. The area in which waste handling south of I-10 may have affected soil,
addressed in Soil SAP Addendum 1.
Background (Figure 6). One or more areas that are near the Site, and near heavily

trafficked roadways.

Soil Depth Intervals to be Sampled (Study Elements 1 and 2)

In Area 1 soil samples will be collected at three depth intervals, as follows:

Surface soil samples will be collected from 0 to 6 inches (0 to 15 cm).
Shallow subsurface samples will be collected from 6 to 12 inches (15 to 30 cm).
Deep subsurface soil samples will be collected from 12 to 24 inches (30 to 60 cm).
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In Area 3, samples will be collected at 0—6 inch and 6-12 inch depth intervals.

Characterization of the top 1 foot (0-30 cm) of soils at each station will be possible by
calculating a depth-weighted concentration using the concentrations in each of the two
individual surface intervals, weighted by the percent of the total depth represented by the
interval depth.

In background areas, the surface 0-6 inches (0-15 cm) and shallow subsurface 6-12 inches

(15-30 cm) intervals will be collected.

For all soil samples collected for Study Elements 1 and 2, an archive sample will be collected

at each depth interval and archived for possible future analysis of secondary COPCs.

Analyses of samples collected in the area south of I-10 (Area 4) is discussed in Soil SAP
Addendum 1.

Soil Depth Intervals to be Sampled (Study Element 3)

At the location of groundwater wells, soil samples will be collected at 5-foot intervals during
well boring. Soils will be composited across the full depth of the interval. Visual
observations of lithology will be recorded, and composite samples for all intervals will be
analyzed for grain size. Composite samples for the each 5-foot interval will be archived for

possible future chemical analyses.

Sample Stations

The following lists the total numbers of location to be collected in each soil collection area,
including those collected for the TCRA:

« Area 1: Thirty-one stations

« Area 2: Twelve stations

« Area 3. Six stations at the locations of the borings within the impoundments north of
I-10 for geotechnical parameters (SJGB001, SJGB006, SJGB009, SJGB010, SJGBO011,
SJGB012), and three stations at the locations of groundwater well pairs.

« Area 4. Sample locations described in Soil SAP Addendum 1.
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Locations of all of these stations (except those in Area 4) are shown in Figure 3.

Specific locations of background stations are not defined, but 20 background locations will be
sampled from one or more of the public areas shown in Figure 6. Specific locations will be

determined on the basis of safety, accessibility, and permissions.

Samples to be collected from groundwater well boreholes will be collected in the

groundwater well locations (Figure 3).

Conditional Samples

« Chemical analyses of soils collected from each 5-foot interval of groundwater well
borings will be analyzed if soil and sediment chemical data for the nature and extent
and exposure objectives are not sufficient for interpretation of groundwater chemistry

data.

LiDAR Data

LiDAR data for the Site will be obtained from the Houston-Galveston Area Council. It will
be interpreted using various geographic information system software applications, and will
be used to define surface hydrology flow paths on the upland area west of the

impoundments. No field activities will be performed to collect or evaluate these data.

2.2 Sampling Methods

Sampling methods that will be used to collect the soil samples are presented in the following
section. Sampling methods are described in detail in the FSP (Appendix A). Any sampling
methods that may be required for collecting soil south of I-10 that differ from methods
described below and in the FSP are described in Soil SAP Addendum 1.

All surface and shallow subsurface soil samples for characterization of nature and extent, for
exposure of ecological receptors, and for characterization of human health exposure will be
collected from 0 to 6 inches (0 to 15 ¢cm) and from 6 to 12 inches (15 to 30 cm); deep
subsurface soil samples will be collected from 12 to 24 inches (30 to 60 cm) at selected

locations (Figure 3).
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Depending upon the conditions encountered in the field, sampling equipment may include
stainless-steel shovels, trowels, and spoons. One sample at each of the surface soil and
subsurface soil intervals will be collected at each sampling location. The soil samples
collected at each station will be placed into a decontaminated stainless-steel bowl and
homogenized using a stainless-steel spoon until the soil attains a visually uniform color and
texture. Soils will then be removed from the bowl for the laboratory analyses or for

archiving.

Further details of the soil sampling methods, collection, and sample processing can be found
in the FSP. Locations of surface soil sampling stations are shown in Figure 3; locations in

background areas are shown in Figure 6.

2.3 Sample Handling and Custody

Principal documents used to identify samples and to document sample possession will be
field logbooks and COC records. Custody will be documented for all samples at all stages of
the analytical or transfer process. COC procedures for sample handling prior to delivery to

the laboratory are outlined in Section 3.3 of the FSP.

Upon receipt of samples at each laboratory, the physical integrity of the containers and seals
will be checked, and the samples will be inventoried by comparing sample labels to those on
the COC forms. The laboratory will include the COC and shipping container receipt forms
in the data package. Any breaks in the COC or non-conformance will be noted and reported
in writing to the project laboratory coordinator within 24 hours of receipt of the samples.
The laboratory QA plan (provided under separate cover) includes procedures used for
accepting custody of samples and documenting samples at the laboratory. The laboratory
project manager will ensure that a sample-tracking record is maintained that follows each

sample through all stages of sample processing at the laboratory.

All samples will be stored in accordance with Table 7. Samples for chemical analyses will be
stored under refrigeration (4 + 2°C). Aliquots of the samples submitted to the analytical

laboratory for long-term archiving for future analysis will be stored at —20°C. Each
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laboratory will maintain COC documentation and documentation of proper storage

conditions for the entire time that the samples are in its possession.

The laboratories will not dispose of the samples for this task until authorized to do so by the
task QA coordinator. After authorization is obtained, each laboratory will dispose of
samples, as appropriate, based on matrix, analytical results, and information received from

the client.

2.4 Laboratory and Analytical Methods

Soil samples collected for this study will be analyzed for ancillary parameters (TOC, grain
size, and percent moisture) and primary COPCs (metals, dioxin/furans, bis(2-
ethylhexyl)phthalate), and may be analyzed for secondary COPCs (polychlorinated biphenyl
[PCB] congeners, and semivolatile organic compounds [SVOCs]) (Table 5). The proposed

laboratory methods are described below and are summarized in Table 8.

TOC in soil will be analyzed by USEPA Method 9060A. Samples will be pretreated with
hydrochloric acid to remove inorganic carbon, dried at 70°C, and analyzed by combustion in
an induction furnace (USEPA 2009b).

Grain size distribution will be determined according to ASTM Methods D-422 and D-1140
(ASTM 2009), with modifications described in USEPA (1986). Organic material in the

samples will not be oxidized prior to analysis.

Percent moisture will be determined according to USEPA Method 160.3 (USEPA 1971).
These results will be used to calculate analyte concentrations on a dry-weight basis and will

also be reported in the database.

Dioxins and furans in soil samples will be extracted and analyzed in accordance with USEPA
Method 1613B (USEPA 1994). All extracts will undergo silica gel cleanup. Additional
cleanup procedures will be used as necessary. Samples will be analyzed by high-resolution

gas chromatography with high-resolution mass spectrometry (HRGC/HRMS). Detection
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limits are calculated on an individual compound and sample basis and depend on the signal-

to-background ratio for the specific labeled isomer.

Soils analyzed for metals other than mercury will be digested with strong acid per USEPA
Method 3050 and analyzed by inductively coupled plasma-atomic emission spectrometry per
USEPA Method 6010B, or by inductively coupled plasma/mass spectrometry per USEPA
Method 6020 (USEPA 2009b).

If secondary COPCs are analyzed in soil, the following methods will be used. PCB congeners
will be extracted and analyzed in accordance with USEPA Method 1668A (USEPA 1999a).
All extracts will undergo silica gel cleanup. Additional cleanup procedures will be used as
necessary. Samples will be analyzed by HRGC/HRMS. Detection limits are calculated on an
individual compound and sample basis and depend on the signal-to-background ratio for the

specific labeled isomer.

SVOCs will be extracted using Soxhlet or pressurized fluid extraction procedures, processed
through gel permeation chromatography, and analyzed by gas chromatography/mass
spectrometry in accordance with USEPA Method 8270C (USEPA 2009b). Tentatively
identified compounds will not be reported. For analysis of soil, sample modifications such as
use of selected ion monitoring or large volume injectors may be made to these methods to

improve MRLs.

2.5 Quality Control

QC samples will be prepared in the field and at each laboratory to monitor the bias and

precision of the sample collection and analysis procedures.

2.5.1 Field Quality Control

Field QC samples for this study will include field split samples (homogenization duplicate),
equipment filter wipes, filter blanks, and Standard Reference Material (SRM).

Field split samples will be collected at an approximate frequency of one for every 20 field

samples processed. Equipment filter wipes will consist of clean, ashless filter papers supplied
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by the analytical laboratory. Equipment filter wipes will be collected at a frequency of one
for every 20 field samples processed for each type of nondedicated equipment in direct
contact with the soils being collected. One filter blank will be collected for each lot of filter
wipes used during the field effort. One SRM for soils will be submitted from the field and

analyzed for dioxins and furans.

Procedures for preparing field split samples, equipment wipes, and SRMs are presented in
Section 2.2 of the FSP. Validation criteria and procedures for field QC samples are described
in Sections 4.1 and 4.2 of this SAP.

2.5.2 Laboratory Quality Control

Extensive and detailed requirements for laboratory QC procedures are provided in the
methods that will be used for this investigation (Table 8). QC requirements include control
limits and requirements for corrective action in many cases. QC procedures will be
completed by each laboratory, as required by each protocol and as indicated in this QAPP.

Laboratory QC procedures are addressed for chemical and physical laboratories below.

The overall quality objective for this task is to develop and implement procedures that will
ensure the collection of representative data of known and acceptable quality. The QA
procedures and measurements that will be used for this project are based on USEPA guidance
(USEPA 1971, 1986, 1994, 1999a, 2009b) and on established laboratory methods from other
sources (ASTM 2009).

2.5.2.1 Chemistry Laboratory QA

The frequency of analysis for laboratory control samples and method blanks will be one for
every 20 samples or one per extraction batch, whichever is more frequent. Labeled
compounds and internal standards will be added to every field sample and QC sample, as
required. Calibration procedures will be completed at the frequency specified in the method
description. Performance-based control limits have been established by the laboratory.
These and all other control limits specified in the method descriptions will be used by the
laboratory to establish the acceptability of the data or the need for reanalysis of the samples.

Laboratory control limits for recoveries of labeled compounds and laboratory control
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samples, and for relative percent difference (RPD) of matrix spike duplicates and laboratory

duplicates, are provided in each laboratory’s QA manual (Appendix B).

PARCC parameters (i.e., precision, accuracy or bias, representativeness, completeness,
comparability) are commonly used to assess the quality of environmental data. Bias
represents the degree to which a measured concentration conforms to the reference value.
The results for matrix spikes, laboratory control samples, field blanks, and method blanks
will be reviewed to evaluate bias of the data. The following calculation is used to determine

percent recovery for a matrix spike sample:

%R = [(M-U) / C] x 100 (1-1)
where:
%R = percent recovery
M = measured concentration in the spiked sample
8] = measured concentration in the unspiked sample
C = concentration of the added spike

The following calculation is used to determine percent recovery for a laboratory control

sample or reference material:

%R = (M/C) x 100 (1-2)
where:
%R = percent recovery
M = measured concentration in the spiked sample
U = measured concentration in the unspiked sample
C = concentration of the added spike

Results for field and method blanks can reflect systematic bias that results from
contamination of samples during collection or analysis. Any analytes detected in the field or

in method blanks will be evaluated as potential indicators of bias.
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Precision reflects the reproducibility between individual measurements of the same
property. Precision will be evaluated using the results of matrix spike duplicates, laboratory
duplicates, field splits, and field replicates. Precision is expressed in terms of the relative
standard deviation for three or more measurements and the RPD for two measurements.

The following equation is used to calculate the RPD between measurements:

RPD = |[(C1-C2) / ((C1 + C2) / 2)]| x 100 (1-3)
where:
RPD = relative percent difference
C1 = first measurement
C2 = second measurement

The relative standard deviation is the ratio of the standard deviation of three or more

measurements to the average of the measurements, expressed as a percentage.

Completeness will be calculated as the ratio of usable data (i.e., unqualified data and U- or
J-qualified data) to generated data, expressed as a percentage. Completeness will be

calculated for each suite of analytes for each sample type and sampling event.

Additional laboratory QC results will be evaluated to provide supplementary information
regarding overall quality of the data, performance of instruments and measurement systems,

and sample-specific matrix effects.

QC samples and procedures are specified in each method protocol that will be used for this
project. Methods are summarized in Table 8. All QC requirements will be completed by
each laboratory as described in the protocols, including the following (as applicable to each

analysis):

« Instrument tuning
« Initial calibration

o Initial calibration verification
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« Continuing calibration verification

« Calibration or instrument blanks

« Method blanks

« Laboratory control samples

 Internal standards

« Surrogate spikes/labeled compounds

« Matrix spikes

« Matrix spike duplicates or laboratory duplicates

To alert the data user to possible bias or imprecision, data qualifiers will be applied to
reported analyte concentrations when associated QC samples or procedures do not meet
control limits. Laboratory control limits for the methods that will be used for this Site
investigation are provided in Table 9 and in the laboratory QA manuals (to be provided

under separate cover). Data validation criteria and procedures are described in Section 4.

MRLs reflect the sensitivity of the analysis. Target MRLs for this study are summarized in
Table 9 where possible.

Method detection limits (MDLs) will be determined by each laboratory for each analyte, as
required by USEPA (2009b). MDLs are statistically derived and reflect the concentration at
which an analyte can be detected in a clean matrix (e.g., sand or distilled water) with

99 percent confidence that a false positive result has not been reported. MRLs are
established by the laboratories at levels above the MDLs for the project analytes. The MRL
values are based on the laboratories’ experience analyzing environmental samples and reflect
the typical sensitivity obtained by the analytical system in environmental samples. For this
task, the concentration of the lowest standard in the initial calibration curve for each analysis
is at the level of the MRL. This allows reliable quantification of concentrations to the MRL

in the absence of matrix interferences.

Analyte concentrations for this task will be reported to the sample-specific MDLs as
described in their respective analytical methods, listed in Table 8. Analytes detected at
concentrations between the MRL and the MDL will be reported with a /qualifier to indicate

that the value is an estimate (i.e., the analyte concentration is below the calibration range).
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Non-detects will be reported at the MDL for all analytes. The MRLs and MDLs will be
adjusted by each laboratory, as necessary, to reflect sample dilution, percent moisture, and/or

matrix interference.

2.5.2.2 Representativeness and Comparability of All Data

Representativeness and comparability are qualitative QA/QC parameters. Representativeness
is the degree to which data represent a characteristic of an environmental condition. In the
field, representativeness will be addressed primarily in the sampling design by the selection
of sampling sites and sample collection procedures. In the laboratories, representativeness
will be ensured by the proper handling and storage of samples and initiation of analysis

within holding times.

Comparability is the qualitative similarity of one dataset to another (i.e., the extent to which
different datasets can be combined for use). Comparability will be addressed through the use
of field and laboratory methods that are consistent with methods and procedures

recommended by USEPA and are commonly used for soil studies.

2.6 Instrument and Equipment Testing, Inspection, and Maintenance

Analytical instrument testing, inspection, maintenance, setup, and calibration will be
conducted by the laboratory consistent with the requirements identified in the laboratory’s
SOPs and manufacturer instructions. In addition, each of the specified analytical methods
provides protocols for proper instrument setup and tuning, and critical operating parameters.

Instrument maintenance and repair will be documented in the maintenance log or record
book.

2.7 Inspection and Acceptance of Supplies and Consumables

The quality of supplies and consumables used during sample collection and laboratory
analysis can affect the quality of the project data. All equipment that comes into contact
with the samples and extracts must be sufficiently clean to prevent detectable contamination,

and the analyte concentrations must be accurate in all standards used for calibration and QC

purposes.
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During sample collection, the quality of laboratory water used for decontamination will be
documented at the laboratory that provides that water. Precleaned sample jars (with
documentation) will be provided by the laboratories. All containers will be visually

inspected prior to use, and any suspect containers will be discarded.

Reagents of appropriate purity and suitably cleaned laboratory equipment will also be used
for all stages of laboratory analyses. Details for acceptance requirements for supplies and
consumables at the laboratories are provided in the laboratory SOPs and QA manuals. All
supplies will be obtained from reputable suppliers with appropriate documentation or
certification. Supplies will be inspected to confirm that they meet use requirements, and
certification records will be retained by Integral (i.e., for supplies used in the field) or the

laboratories.

2.8 Non-Direct Measurements

Existing chemical data from previous 2010 investigations performed for the RI/FS will be

used for this study.

2.9 Data Management

During field, laboratory, and data evaluation operations, effective data management is critical
to providing consistent, accurate, and defensible data and data products. Data management
systems and procedures will be used to establish and maintain an efficient organization of the
environmental information collected. Procedures and standards for conducting specific data
management tasks (i.e., creation, acquisition, handling, storage, and distribution of data) are
documented in the RI/FS data management manual. Essential elements of data management

and reporting activities associated with soil sampling are discussed in the following sections.

Project data will be maintained in a relational database designed to accommodate all the
types of environmental measurements that will be made during the RI/FS for the Site, as
described in the data management plan, which is included as Appendix B of the RI/FS Work
Plan (Anchor QEA and Integral 2010b). On-line access to the database will be provided to
members of the project team and regulatory oversight bodies through a browser-based

interface.
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2.9.1 Field Data

Daily field records (a combination of field logbooks, field forms, global positioning system
[GPS] records, and COC forms) will make up the main documentation for field activities.
Detailed guidelines for entry of information during field sampling are provided in the FSP,
which is included as Appendix A to this SAP. Upon completion of sampling, hardcopy notes
and forms will be scanned to create an electronic record for use in creating the draft PSCR.
Information on sampling locations, dates, depths, equipment, and other conditions and
sample identifiers, will be entered into the project database. One hundred percent of hand-
entered data will be verified based on hard copy records. Electronic QA checks to identify

anomalous values will also be conducted following entry.

2.9.2 Laboratory Data

The analytical laboratories will each submit data in both electronic and hard-copy format.
The project database administrator or his designated data manager will specify the
appropriate format for EDDs to the laboratory, and the project data manager and laboratory
coordinator will discuss these specifications with laboratory QA managers prior to data
delivery and tailor them as necessary to specific laboratory capabilities. QA checks of format
and consistency will be applied to EDDs received from the laboratory. After any issues have
been resolved, the data will be loaded into the RI/FS project database. Each dataset loaded
will be linked to the electronic document of the relevant laboratory data package. Data
summaries will be produced from the database for use by data validators. Validators will
return edited versions of these summaries, and the edits will then be incorporated into the
database. An automated change log will be maintained by the database so that the history of

all such edits is maintained, and the provenance of each data value can be determined.
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3 ASSESSMENT AND OVERSIGHT

This task will rely on the knowledge and expertise of the SJRWP technical team, as described
in the RI/FS Work Plan (Anchor QEA and Integral 2010). The field teams and laboratory
will stay in verbal contact with the project managers and QA coordinator throughout this
task. This level of communication will serve to keep the management team informed about

activities and events, and will allow for informal but continuous task oversight.

3.1 Assessment and Response Actions

Assessment activities will include readiness reviews by the field lead prior to sampling, by
the database administrator prior to release of the final data to the data users, and internal
review while work is in progress. An informal technical systems audit may be conducted if

problems are encountered during any phase of this project.

The first readiness review will be conducted by the field lead prior to field sampling to verify
that all field equipment is ready for transfer to the Site. The field lead will also verify that
the field team and any subcontractors have been scheduled and briefed and that the
contracts for the subcontractors have been signed by both parties. Any deficiencies noted

during this readiness review will be corrected prior to initiation of sampling activities.

The second readiness review will be completed by the database administrator before final
data are released for use to verify that all results have been received from each laboratory,
data validation and data quality assessment have been completed for all of the data, and data
qualifiers have been entered into the database and verified. Any deficiencies noted during
this review will be corrected by the database administrator, the task QA coordinator, or their
designee. Data will not be released for final use until all data have been verified and
validated. No report will be prepared in conjunction with the readiness reviews. However,
the SJRWP project coordinator and data users will be notified when the data are ready for

use.

Technical review of intermediate and final work products generated for this task will be
completed throughout the course of all sampling, laboratory, data validation, data

management, and data interpretation activities to ensure that every phase of work is accurate
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and complete and follows the QA procedures outlined in this QAPP. Any problems that are
encountered will be resolved between the reviewer and the person completing the work.
Any problems that cannot be easily resolved or that affect the final quality of the work
product will be brought to the attention of the SJRWP technical team coordinator and
SJRWP project coordinator.

The laboratory will be required to have implemented a review system that serves as a formal
surveillance mechanism for all laboratory activities. Details are provided in the laboratory

QA plan (to be submitted under separate cover).

Technical system audits may be conducted if serious problems are encountered during
sampling or analysis operations. If completed, these audits will be conducted by the task QA
coordinator or designee, or by the laboratory, as appropriate. These audits may consist of on-
site reviews of any phase of field or laboratory activities or data management. Results of any
audits will be provided in the draft PSCR.

Any task team member who discovers or suspects a nonconformance is responsible for
reporting the nonconformance to the task manager, the task QA coordinator, or the
laboratory project or QA manager, as applicable. The task QA coordinator will ensure that
no additional work dependent on the nonconforming activity is performed until a confirmed
nonconformance is corrected. Any confirmed nonconformance issues will be relayed to the

SJRWP technical team coordinator.

3.2 Reports to Management

The laboratory will keep the laboratory coordinator informed of their progress on a weekly

basis. The laboratory will provide the following information:

« Inventory and status of samples held at the laboratory in spreadsheet format by
sample delivery group

« Summaries of any laboratory QC data outside of control limits and any corrective
actions implemented

+ Descriptions and justification for any significant changes in methodology or QA/QC

procedures.
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The task QA coordinator will provide this information to the Integral project manager.

Individual laboratories will be required to have implemented routine systems of reporting
nonconformance issues and their resolution. These procedures are described in the
laboratory QA manual (Appendix B). Laboratory nonconformance issues will also be

described in the draft PSCR if they affect the quality of the data.

Data packages and EDDs will be prepared by each laboratory upon completion of analyses for
each sample delivery group. The case narrative will include a description of any problems

encountered, control limit exceedances (if applicable), and a description and rationale for any
deviations from protocol. Copies of corrective action reports generated at the laboratory will

also be included with the data package.

Data validation reports will be prepared following receipt of the complete laboratory data
packages for each sample delivery group. These reports will be provided to the task QA
coordinator when validation is completed for each parameter. A summary of any significant

data quality issues will be provided to USEPA with the data report.
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4 DATA VALIDATION AND USABILITY

Data generated in the field and at the laboratories will be verified and validated according to
criteria and procedures described in this section. Data quality and usability will be

evaluated, and a discussion will be included in the data report.

4.1 Criteria for Data Review, Verification, and Validation

Field and laboratory data for this task will undergo a formal verification and validation
process. All entries into the database will be verified. All errors found during the
verification of field data, laboratory data, and the database will be corrected prior to release

of the final data.

Data verification and validation for dioxins and furans, metals, and organic compounds will
be completed in accordance with Guidance on Environmental Data Verification and
Validation (USEPA 2002a) and according to methods described in USEPA’s National
Functional Guidelines for inorganic and organic data review (USEPA 1999b, 2002b, 2005b).
Performance-based control limits established by the laboratories and control limits provided
in the method protocols will be used to evaluate data quality and determine the need for data
qualification. Performance-based control limits are established periodically by the
laboratory. Current values will be provided in the laboratory QA plans (to be submitted

under separate cover), as applicable.

Results for field splits will be evaluated against a control limit of 50% relative percent
difference (RPD). Data will not be qualified as estimated if this control limit is exceeded, but
RPD results will be tabulated, and any exceedances will be discussed in the draft PSCR.
Equipment wipe blanks will be evaluated and data qualifiers will be applied in the same
manner as method blanks, as described in the functional guidelines for data review (USEPA
1999b, 2002a,b, 2005).

Data will be rejected if control limits for acceptance of data are not met, as described in
USEPA (USEPA 1999b, 2002a,b, 2005).
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4.2 \Verification and Validation Methods

Both the chemical and conventional analyses will undergo verification and validation, as

described below.

Field data will be verified during preparation of samples and COC forms. Field data and
COC forms will be reviewed daily by the field lead. After field data are entered into the
project database, 100 percent verification of the entries will be completed by a second party
to ensure the accuracy and completeness of the database. Any discrepancies will be resolved

before the final database is released for use.

Data verification and validation will be completed as described in Section 4.1 by either
Integral or a data validation firm. The first data package generated will be fully validated,
equivalent to a Stage 4 validation as described in USEPA (2009a). If no major problems are
encountered during validation of this package, full validation will be completed at a rate of
approximately 30 percent of the dioxin and furan samples. Validation for the remaining data
will be based on a review of the sample and QC data, equivalent to a Stage 2B validation. If
problems are encountered, the laboratory will be contacted for resolution. Additional full
validation will be completed if required to fully assess the quality of the data to verify that

the laboratory errors have been addressed.

The accuracy and completion of the database will be verified at the laboratory when the
EDDs are prepared and again as part of data validation. Ten percent of entries to the
database from laboratory EDDs will be checked against hard-copy data packages. In addition
to verification of field and laboratory data and information, data qualifier entries into the
database will be verified. Any discrepancies will be resolved before the final database is

released for use.

Reporting limits for non-detects will be compared to the MRL goals to evaluate method
sensitivity for each sample. Any exceedance of actual MRLs over the target MRLs will be

discussed in the letter report.

Sampling and Analysis Plan: Soil Study December 2010
San Jacinto River Waste Pits Superfund Site 55



Data Validation and Usability

4.3 Reconciliation with User Requirements

Both the chemical and conventional analyses will undergo reconciliation with user

requirements, as described below.

The goal of data validation is to determine the quality of each data result and to identify
those that do not meet the task measurement quality objectives. Nonconforming data may
be qualified as estimated (i.e., a /qualifier will be applied to the result) or rejected as
unusable (i.e., an R qualifier will be applied to the result) during data validation if criteria for
data quality are not met. Rejected data will not be used for any purpose. An explanation of
the rejected data will be included in the draft PSCR.

Data qualified as estimated will be used for all intended purposes and will be appropriately
qualified in the final project database. However, these data are less precise or less accurate
than unqualified data. Data users, in cooperation with the SJRWP technical team
coordinator and the task QA coordinator, are responsible for assessing the effect of the

inaccuracy or imprecision of the qualified data on statistical procedures and other data uses.
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Table 1

Results of Screening of TCRA Soils Collected From the TXxDOT ROW?

Surface Soil Subsurface Soil All Soil
Screening Level for Max Reporting Max Reporting Max Reporting
Analyte ] b L L L
Industrial Soil Limit for Limit for Limit for
FOD Max Detected Nondetects FOD Max Detected Nondetects FOD Max Detected Nondetects
Metals (mg/kg - dw)
Aluminum 9.9E+05 nc 11/11 9,070 - 1/1 2,240 - 12/12 9,070 -
Arsenic 1.6E+00 [¢ 11/11 3.9 - 1/1 1.62 - 12/12 3.9 -
Barium 1.9E+05 nc 11/11 255 - 1/1 42.9 - 12/12 255 -
Cadmium 8.0E+02 nc 11/11 0.44 ) - 1/1 0.07 J - 12/12 0.44 ) -
Chromium 1.5E+06 ¢ nc 11/11 61.7 - 1/1 4.9 - 12/12 61.7 -
Cobalt 3.0E+02 nc 11/11 32.2 - 1/1 2.2 - 12/12 32.2 -
Copper 4.1E+04 nc 11/11 39.5 - 1/1 4.5 - 12/12 39.5 -
Lead 8.0E+02 nc 11/11 273 - 1/1 19 - 12/12 273 -
Magnesium NV 11/11 3,000 J - 1/1 1,110 J - 12/12 3,000 J -
Manganese 2.3E+04 nc 11/11 969 - 1/1 73.7 - 12/12 969 -
Mercury 3.1E+02 nc 11/11 0.081 - 1/1 0.017 J - 12/12 0.081 -
Nickel 2.0E+04 nc 11/11 11.9 - 1/1 3.18 ) - 12/12 11.9 -
Thallium 7.8E+01 nc 0/11 - 0.5 0/1 - 0.4 0/12 - 0.5
Vanadium 5.2E+03 nc 11/11 33.5 - 1/1 9.1 - 12/12 33.5 -
Zinc 3.1E+05 nc 11/11 188 - 1/1 40.1 - 12/12 188 -
Organics
Dioxins/Furans (ng/kg=dw)(as TEQ)
|TEQdfMamDL1/2 | 1.8E+01 ° c 11/11 66.1 J - 1/1 1.22 J - 12/12 66.1 J -
PCBs (ug/kg-dw)

Aroclor 1016 2.1E+04 C 0/11 - 19 0/1 - 19 0/12 - 19
Aroclor 1221 5.4E+02 C 0/11 - 19 0/1 - 19 0/12 - 19
Aroclor 1232 5.4E+02 C 0/11 - 19 0/1 - 19 0/12 - 19
Aroclor 1242 7.4E+02 [¢ 0/11 - 19 0/1 - 19 0/12 - 19
Aroclor 1248 7.4E+02 C 0/11 - 19 0/1 - 19 0/12 - 19
Aroclor 1254 7.4E+02 [¢ 1/11 130 19 1/1 46 ) - 2/12 130 19
Aroclor 1260 7.4E+02 [¢ 3/11 44 ) 19 0/1 - 19 3/12 44 ) 19
Aroclor 1262 NV 0/11 - 19 0/1 - 19 0/12 - 19
Aroclor 1268 NV 0/11 - 19 0/1 - 19 0/12 - 19
PCB 77 1.1E+02 C 11/11 0.13 ) - 0/1 - 0.0035 11/12 0.13 J 0.0035
PCB 81 3.8E+01 C 3/11 0.0041 J 0.0023 0/1 - 0.0003 3/12 0.0041 J 0.0023
PCB 105 3.8E+02 C 11/11 4.3 - 1/1 0.016 J - 12/12 4.3 -
PCB 114 3.8E+02 C 8/11 0.25 J 0.0098 0/1 - 0.0013 9/12 0.25 J 0.0098
PCB 118 3.8E+02 C 11/11 10.5 - 1/1 0.0043 J - 12/12 10.5 -
PCB 123 3.8E+02 C 8/11 0.15 J 0.021 0/1 - 0.0013 9/12 0.15 J 0.021
PCB 126 1.1E-01 c 6/11 0.025 J 0.0098 0/1 - 0.0012 6/12 0.025 J 0.0098
PCB 156 3.8E+02 C
PCB 157 3.8E+02 c 11/11 18 © - 1/1 0.009 °J - 12/12 18 © -
PCB 167 3.8E+02 C 11/11 0.52 J - 0/1 0.0029 11/12 0.52 J 0.0029
PCB 169 3.8E-01 c 3/11 0.0095 J 0.0026 0/1 - 0.0008 3/12 0.0095 J 0.0026
PCB 189 3.8E+02 C 10/11 0.11 J 0.0071 0/1 0.0007 10/12 0.11 J 0.0071
Total PCBs (as Total Aroclors) 7.4E+02 c Not calculated, concentration is not meaningful given high non-detection status for individual Aroclors
Total PCBs (as Total Dioxin-Like
Congeners) 7.4E+02 c 11/11 18 -- 1/1 0.075 -- 12/12 18 --
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Table 1

Results of Screening of TCRA Soils Collected From the TXxDOT ROW?

Surface Soil Subsurface Soil All Soil
Screening Level for Max Reporting Max Reporting Max Reporting
Analyte ] b L L L
Industrial Soil Limit for Limit for Limit for
FOD Max Detected Nondetects FOD Max Detected Nondetects FOD Max Detected Nondetects
Pesticides (ug/kg-dw)
|Carbazole 9.5E+05 c 6/11 210 J | 12 1/1 59 J | - 7/12 210 J | 12
SVOCs (ug/kg-dw)
1,2,4-Trichlorobenzene 9.9E+04 C 0/11 - 0.34 0/1 - 0.26 0/12 - 0.34
1,2-Dichlorobenzene 9.8E+06 nc 0/11 - 0.34 0/1 - 0.26 0/12 - 0.34
1,3-Dichlorobenzene 8.8E+04 nc 0/11 -- 0.36 0/1 -- 0.30 0/12 -- 0.36
1,4-Dichlorobenzene 1.2E+04 C 0/11 - 0.37 0/1 - 0.31 0/12 - 0.37
2,4,6-Trichlorophenol 1.6E+05 C 0/11 - 16 0/1 - 15 0/12 - 16
2,4-Dichlorophenol 1.8E+06 nc 0/11 - 19 0/1 - 17 0/12 - 19
Acenaphthene 3.3E+07 nc 3/11 220 J 15 1/1 250 J - 4/12 250 J 15
bis(2-Ethylhexyl)phthalate 1.2E+05 c 11/11 140 J - 1/1 100 J - 12/12 140 J -
Fluorene 2.2E+07 nc 3/11 120 J 15 1/1 130 J - 4/12 130 J 15
Hexachlorobenzene 1.1E+03 C 0/11 - 17 0/1 - 15 0/12 - 17
Naphthalene 1.8E+04 C 1/11 110 J 16 0/1 - 15 1/12 110 J 16
Pentachlorophenol 2.7E+03 0/11 - 140 0/1 - 130 0/12 - 140
Phenanthrene 1.9E+07 nc 10/11 1,000 10 1/1 770 - 11/12 1,000 10
Phenol 1.8E+08 nc 0/11 - 22 0/1 - 20 0/12 - 22
VOCs (ug/kg-dw)
1,2,3-Trichlorobenzene 4.9E+05 nc 0/11 - 0.31 0/1 - 0.26 0/12 - 0.31
Chloroform 1.5E+03 c 0/11 -- 0.33 0/1 -- 0.27 0/12 -- 0.33
Notes

-- = Not applicable

¢ = Screening level is based on carcinogenic endpoint

FOD = frequency of detection

J = Result is less than the method reporting limit but greater than or equal to the method detection limit, and the concentration is an estimated value.

nc = Screening level is based on a noncancer endpoint

NV = No value available
RSL = regional screening level

SVOC = semivolatile organic compound

VOC = volatile organic compound

a - TxDOT 2010 soil from within Site boundary.

b - Screening levels were selected using the following tiered approach:

Tier 1: USEPA 2010b. USEPA RSLs for Industrial Soil- available at: http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm. Accessed Dec 7, 2010.

Tier 2: TCEQ 2010. TCEQ Tier 1 Commercial/Industrial PCLs for 30 acre source area. Available at: http://www.tceq.state.tx.us/remediation/trrp/trrppcls.html

Values for 1,3-dichlorobenzene, carbazole, phenanthrene, and thallium are from TCEQ, whereas the remainder are from USEPA (2010b).

¢ - Value is for chromium(lll). Value for chromium(VI) is lower.

d - Value shown is the cancer risk based RSL for industrial/commercial soils from USEPA (2010b). The value of 950 ng/kg dw proposed as a draft preliminary remediation
goal for industrial/commercial soil (USEPA 2009d) should also be considered.

e - Analytes are co-eluted; based on assumption of additive risk do not exceed RSLs.
Shaded cells exceed the screening level.
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Table 2

Results of Screening of TCRA Soils Collected from the Upland Sand Separation Area West of the Impoundments

Surface Soil Subsurface Soil All Soil
Analyte Scre:mng I;eve.: faor Max Max Max
industrial Sef FOD Max Detected Rt.ep(.)rtlng FOD Max Detected R(?p?rtmg FOD Max Detected Rq.ap(.thmg
Limit for Limit for Limit for
Nondetects Nondetects Nondetects
Conventionals (mg/kg-dw)
|Cyanide 2.0E+07 | 13 | 0285 007 | 13 | 422 | o007 | 2/6 | 422 0.07
Metals (mg/kg - dw)
Antimony 4.1E+02 nc 1/3 4.45 J 3.5 1/3 4.45 J 3.4 2/6 4.45 J 3.5
Arsenic 1.6E+00 C 3/3 2.46 - 3/3 2.23 - 6/6 2.46 -
Beryllium 2.0E+03 nc 3/3 0.38 J - 2/3 0.395 J 0.1 5/6 0.395 J 0.1
Cadmium 8.0E+02 nc 3/3 0.141 - 3/3 0.17 - 6/6 0.17 -
Chromium 1.5E+06 ° nc 3/3 8.88 - 3/3 8.21 - 6/6 8.88 -
Copper 4.1E+04 nc 3/3 10.3 -- 3/3 7.15 -- 6/6 10.3 --
Lead 8.0E+02 nc 2/3 234 J 3.5 2/3 65.2 3.3 4/6 65.2 3.5
Mercury 3.4E+01 nc 3/3 0.163 -- 3/3 0.034 -- 6/6 0.163 --
Nickel 2.0E+04 nc 3/3 6.3 - 3/3 4.9 J - 6/6 6.3 -
Selenium 5.1E+03 nc 0/3 -- 4.8 0/3 -- 4.7 0/6 -- 4.8
Silver 5.1E+03 nc 0/3 - 0.6 0/3 - 0.7 0/6 - 0.7
Thallium 7.8E+01 nc 1/3 10.5 J 3.5 2/3 5.55 J 34 3/6 10.5 J 3.5
Zinc 3.1E+05 nc 3/3 71.7 - 3/3 66.3 - 6/6 72 --
Organics
Dioxin and Furans (ng/kg-dw)(as TEQ)
TEQdfMamDL/2 1.8E+1° c | 13713 [ 272 J - | 1313 | 267 ~ | 225 | 272 -
Organochlorine Pesticides (ug/kg - dw)
4,4'-DDD 7.2E+03 c 0/3 -- 1 0/3 - 1 0/6 - 1
4,4'-DDE 5.1E+03 c 0/3 - 1.6 0/3 - 1.6 0/6 - 1.6
4,4'-DDT 7.0E+03 c 1/3 1 J 0.85 3/3 1.6 J - 4/6 1.6 J 0.85
Aldrin 1.0E+02 c 0/3 - 0.34 0/3 - 0.34 0/6 - 0.34
alpha-BHC 2.7E+02 C 0/3 - 0.35 0/3 - 0.35 0/6 - 0.35
Alpha-endosulfan (Endosulfan 1) 1.2E+05 nc 0/3 -- 1.7 0/3 -- 1.7 0/6 -- 1.7
beta-BHC 9.6E+02 C 0/3 - 0.5 0/3 - 0.5 0/6 - 0.5
Beta-endosulfan (Endosulfan 11) 4.1E+06 nc 0/3 - 0.86 0/3 -- 0.86 0/6 -- 0.86
Chlordane 6.5E+03 c 0/3 -- 22 0/3 -- 22 0/6 -- 22
delta-BHC 1.2E+04 0/3 - 0.37 0/3 - 0.37 0/6 - 0.37
Dieldrin 1.1E+02 C 0/3 - 0.48 1/3 0.51 J 0.48 1/6 0.51 J 0.48
Endosulfan sulfate 4.1E+06 nc 0/3 - 0.57 0/3 -- 0.57 0/6 -- 0.57
Endrin 1.8E+05 nc 0/3 - 0.45 0/3 - 0.45 0/6 - 0.45
Endrin aldehyde 2.0E+05 nc 0/3 - 1.4 0/3 - 1.4 0/6 - 1.4
gamma-BHC (Lindane) 2.1E+03 c 0/3 -- 0.45 0/3 -- 0.45 0/6 -- 0.45
Heptachlor 3.8E+02 c 0/3 - 0.83 0/3 -- 0.83 0/6 -- 0.83
Heptachlor epoxide 1.9E+02 c 0/3 -- 0.39 0/3 -- 0.39 0/6 -- 0.39
Toxaphene 1.6E+03 c 0/3 -- 44 0/3 -- 61 0/6 -- 61
Aroclors (ug/kg - dry weight)
Aroclor-1016 2.1E+04 c 0/3 - 19 0/3 - 19 0/6 - 19
Aroclor-1221 5.4E+02 C 0/3 - 19 0/3 - 19 0/6 - 19
Aroclor-1232 5.4E+02 c 0/3 -- 19 0/3 -- 19 0/6 -- 19
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Results of Screening of TCRA Soils Collected from the Upland Sand Separation Area West of the Impoundments

Table 2

Draft Sampling and Analysis Plan: Soil Study
San Jacinto River Waste Pits Superfund Site

Surface Soil Subsurface Soil All Soil
Analyte Screemng I;eve.: faor Max Max Max
industrial Sof FOD Max Detected Rt.ap(.artlng FOD Max Detected R(?p?rtmg FOD Max Detected Rq.ap(.thmg
Limit for Limit for Limit for
Nondetects Nondetects Nondetects
Aroclor-1242 7.4E+02 C 0/3 - 19 0/3 - 19 0/6 - 19
Aroclor-1248 7.4E+02 c 0/3 -- 19 0/3 -- 19 0/6 -- 19
Aroclor-1254 7.4E+02 C 0/3 - 19 0/3 - 19 0/6 - 19
Aroclor-1260 7.4E+02 c 0/3 - 19 0/3 - 19 0/6 - 19
Aroclor-1262 NV 0/3 -- 19 0/3 -- 19 0/6 -- 19
Aroclor-1268 NV 0/3 - 19 0/3 - 19 0/6 - 19
SVOCs (ug/kg -dw)
2,4,6-Trichlorophenol 1.6E+05 c 0/3 -- 14 0/3 -- 14 0/6 -- 14
2,4-Dichlorophenol 1.8E+06 nc 0/3 -- 10 0/3 -- 10 0/6 -- 10
2,4-Dimethylphenol 1.2E+07 nc 0/3 -- 55 0/3 -- 55 0/6 -- 55
2,4-Dinitrophenol 1.2E+06 nc 0/3 -- 170 0/3 -- 170 0/6 - 170
2,4-Dinitrotoluene 5.5E+03 c 0/3 - 15 0/3 - 15 0/6 - 15
2,6-Dinitrotoluene 6.2E+05 nc 0/3 -- 20 0/3 -- 20 0/6 -- 20
2-Chloronaphthalene 8.2E+07 nc 0/3 -- 16 0/3 -- 16 0/6 -- 16
2-Chlorophenol 5.1E+06 nc 0/3 -- 20 0/3 -- 20 0/6 -- 20
2-Nitrophenol 4.1E+05 nc 0/3 -- 15 0/3 -- 15 0/6 -- 15
3,3'-Dichlorobenzidine 3.8E+03 c 0/3 -- 37 0/3 -- 37 0/6 -- 37
4,6-Dinitro-o-cresol (2-Methyl-4,6-dinitrophenol) 4.9E+04 nc 0/3 -- 14 0/3 -- 14 0/6 -- 14
4-Bromophenyl phenyl ether 1.1E+03 C 0/3 -- 16 0/3 -- 16 0/6 -- 16
4-Chlorophenyl phenyl ether 8.0E+02 c 0/3 -- 14 0/3 -- 14 0/6 -- 14
4-Nitrophenol 1.1E+05 nc 0/3 -- 180 0/3 -- 180 0/6 - 180
Acenaphthene 3.3E+07 nc 2/3 2.8 J 14 1/3 3.4 J 14 3/6 3.4 J 14
Acenaphthylene 3.7E+07 nc 3/3 16.5 J -- 1/3 2.3 J 12 4/6 16.5 J 12
Anthracene 1.7E+08 nc 3/3 19.5 J -- 1/3 9.4 16 4/6 19.5 J 16
Benzo(a) anthracene 2.1E+03 c 3/3 53 J - 3/3 65 -- 6/6 65 --
Benzo(a)pyrene 2.1E+02 3/3 67.5 -- 3/3 75 -- 6/6 75 --
Benzo(b) fluoranthene 2.1E+03 c 3/3 75 -- 3/3 92 -- 6/6 92 --
Benzo(ghi)perylene 1.9E+07 nc 3/3 91.5 -- 2/3 77.5 15 5/6 91.5 15
Benzo(k) fluoranthene 2.1E+04 c 3/3 28.5 J - 2/3 33 14 5/6 33 14
Bis(2-chloroethyl) ether 1.0E+03 0/3 -- 19 0/3 -- 19 0/6 -- 19
Bis(2-chloroisopropyl) ether 2.2E+04 c 0/3 -- 26 0/3 -- 26 0/6 -- 26
Bis(2-chloroethoxy) methane 1.8E+06 nc 0/3 -- 15 0/3 -- 15 0/6 -- 15
Bis(2-ethylhexyl) phthalate 1.2E+05 C 2/3 95 J 7 0/3 - 70 2/6 95 J 70
Butyl benzyl phthalate 9.1E+05 0/3 - 32 0/3 -- 32 0/6 -- 32
Chrysene 2.1E+05 C 3/3 55.5 J - 2/3 71.5 J 15 5/6 71.5 J 15
Dibenzo(a,h) anthracene 2.1E+02 c 2/3 6.7 15 1/3 11 15 3/6 11 15
Diethyl Phthalate 4.9E+08 nc 1/3 34 J 13 0/3 - 13 1/6 3.4 J 13
Dimethyl phthalate 9.3E+05 nc 3/3 75 -- 3/3 38 J -- 6/6 75 -
Di-N-Butyl phthalate 6.2E+07 nc 0/3 -- 79 0/3 -- 79 0/6 -- 79
Di-n-octyl phthalate 1.3E+07 nc 1/3 860 1.7 0/3 -- 17 1/6 860 17
Fluoranthene 2.2E+07 nc 3/3 84.5 -- 3/3 110 -- 6/6 110 --
Fluorene 2.2E+07 nc 2/3 2.3 J 11 1/3 2.8 J 11 3/6 2.8 J 11
Hexachlorobenzene 1.1E+03 c 0/3 -- 12 0/3 -- 12 0/6 -- 12
2

December 2010



Results of Screening of TCRA Soils Collected from the Upland Sand Separation Area West of the Impoundments

Table 2

Draft Sampling and Analysis Plan: Soil Study

Surface Soil Subsurface Soil All Soil
Analyte Screemng I;eve.: faor Max Max Max
industrial Sof FOD Max Detected Rt.ap(.artlng FOD Max Detected R(?p?rtmg FOD Max Detected Rq.ap(.thmg
Limit for Limit for Limit for
Nondetects Nondetects Nondetects
Hexachlorobutadiene 2.2E+04 c 0/3 -- 25 0/3 -- 25 0/6 -- 25
Hexachloroethane 3.7E+06 nc 0/3 - 31 0/3 -- 31 0/6 -- 31
Hexachlorocyclopentadiene 1.2E+05 c 0/3 -- 290 0/3 -- 290 0/6 -- 290
Indeno (1,2,3-cd) pyrene 2.1E+03 C 3/3 68.5 -- 2/3 71.5 11 5/6 71.5 11
Isophorone 1.8E+06 c 0/3 -- 10 0/3 -- 10 0/6 -- 10
Naphthalene 1.8E+04 c 0/3 -- 23 0/3 -- 23 0/6 -- 23
Nitrobenzene 2.AE+04 c 0/3 -- 22 0/3 -- 22 0/6 -- 22
N-nitrosodi-n-propylamine 2.5E+02 c 0/3 -- 24 0/3 -- 24 0/6 -- 24
N-nitrosodimethylamine 3.4E+01 c 0/3 -- 61 0/3 -- 61 0/6 -- 61
N-nitrosodiphenylamine 3.5E+05 c 0/3 -- 16 0/3 -- 16 0/6 -- 16
Parachlorometa cresol (4-chloro-3-methylphenol ) 6.2E+07 nc 0/3 -- 14 0/3 -- 14 0/6 -- 14
Pentachlorophenol 2.7E+03 c 0/3 -- 200 0/3 -- 200 0/6 -- 200
Phenanthrene 1.9E+07 nc 3/3 49.5 J - 2/3 43 J 14 5/6 49.5 J 14
Phenol 1.8E+08 nc 0/3 - 20 0/3 - 20 0/6 - 20
Pyrene 1.7E+07 nc 3/3 90 -- 3/3 100 - 6/6 100 --
VOCs (ug/kg - dry weight)
1,1,1-Trichloroethane 3.8E+07 nc 0/3 -- 0.42 0/3 -- 0.41 0/6 -- 0.42
1,1,2,2-Tetrachloroethane 2.8E+03 0/3 - 0.43 0/3 -- 0.42 0/6 -- 0.43
1,1,2-Trichloroethane 5.3E+03 c 0/3 -- 0.28 0/3 - 0.27 0/6 -- 0.28
1,1-Dichloroethane 1.7E+04 C 0/3 - 0.24 0/3 - 0.24 0/6 - 0.24
1,1-Dichloroethylene 1.1E+06 nc 0/3 -- 0.28 0/3 -- 0.27 0/6 -- 0.28
1,2,4-Trichlorobenzene 9.9E+04 c 0/3 -- 0.28 0/3 - 0.27 0/6 - 0.28
1,2-Dichlorobenzene 9.8E+06 nc 0/3 -- 0.27 0/3 -- 0.26 0/6 - 0.27
1,2-Dichloroethane 2.2E+03 0/3 - 0.18 0/3 - 0.18 0/6 - 0.18
1,2-Dichloropropane 4.5E+03 c 0/3 -- 0.27 0/3 -- 0.26 0/6 -- 0.27
1,2-trans-Dichloroethylene 6.9E+05 nc 0/3 -- 0.42 0/3 -- 0.41 0/6 -- 0.42
1,3-Dichlorobenzene 8.8E+04 nc 0/3 -- 0.29 0/3 -- 0.28 0/6 -- 0.29
1,4-Dichlorobenzene 1.2E+04 c 0/3 - 0.3 0/3 -- 0.29 0/6 -- 0.3
2-Chloroethyl vinyl ether 3.3E+03 nc 0/3 -- 0.58 0/3 -- 0.56 0/6 - 0.58
Acrolein 6.5E+02 nc 0/3 -- 3.1 0/3 -- 3 0/6 -- 3.1
Acrylonitrile 1.2E+03 c 0/3 -- 1.5 0/3 -- 1.4 0/6 -- 1.5
Benzene 5.4E+03 0/3 -- 0.27 0/3 -- 0.26 0/6 -- 0.27
Bromoform 2.2E+05 c 0/3 -- 0.36 0/3 -- 0.35 0/6 - 0.36
Carbon tetrachloride 3.0E+03 c 0/3 - 0.43 0/3 -- 0.42 0/6 -- 0.43
Chlorobenzene 1.4E+06 nc 0/3 -- 0.3 0/3 -- 0.29 0/6 -- 0.3
Chlorodibromomethane 3.3E+03 c 0/3 -- 0.23 0/3 - 0.22 0/6 - 0.23
Chloroethane 6.1E+07 nc 0/3 -- 0.37 0/3 -- 0.36 0/6 -- 0.37
Chloroform 1.5E+03 c 0/3 - 0.27 0/3 -- 0.26 0/6 -- 0.27
cis-1,3-Dichloropropene 4.3E+04 nc 0/3 -- 0.27 0/3 - 0.26 0/6 -- 0.27
Dichlorobromomethane 1.4E+03 0/3 - 0.18 0/3 - 0.18 0/6 - 0.18
Ethylbenzene 2.7E+04 c 0/3 -- 0.27 0/3 -- 0.26 0/6 -- 0.27
Methyl bromide 3.2E+04 nc 0/3 - 0.55 0/3 -- 0.54 0/6 -- 0.55
Methyl chloride 5.3E+04 c 0/3 -- 9.7 0/3 -- 8.1 0/6 -- 9.7
3
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Table 2
Results of Screening of TCRA Soils Collected from the Upland Sand Separation Area West of the Impoundments

Surface Soil Subsurface Soil All Soil
Analyte Screening Level faor Max Max Max
Industrial Soil . . .
FOD Max Detected Rt.ap(.artlng FOD Max Detected R(?p?rtmg FOD Max Detected Rq.ap(.thmg
Limit for Limit for Limit for
Nondetects Nondetects Nondetects
Tetrachloroethylene 2.6E+03 c 0/3 -- 0.31 0/3 -- 0.3 0/6 -- 0.31
Toluene 4.5E+07 nc 0/3 -- 0.22 0/3 - 0.21 0/6 - 0.22
trans-1,3-Dichloropropene 6.1E+04 c 0/3 -- 0.41 0/3 -- 0.4 0/6 -- 0.41
Trichloroethylene 1.4E+04 c 0/3 - 0.33 0/3 -- 0.32 0/6 -- 0.33
Vinyl chloride 1.7E+03 C 0/3 - 0.37 0/3 - 0.36 0/6 - 0.37
Asbestos (%)
| Asbestos 25601°  nr| 03 | - 025 | 03 | - 025 | o/6 | - 0.25
Notes

-- = Not applicable.

¢ = Screening level is based on carcinogenic endpoint

FOD = frequency of detection

J = Result is less than the method reporting limit but greater than or equal to the method detection limit and the concentration is an estimated value.
nc = Screening level is based on a noncancer endpoint

nr = Screening level is not risk based

RSL = Regional Screening Level

SVOC = semivolatile organic compound

VOC = volatile organic compound

a - Screening levels were selected using the following tiered approach:
Tier 1: USEPA 2010b. USEPA RSLs for Industrial Soil- available at: http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm. Accessed Dec 7, 2010.
Tier 2: TCEQ 2010. TCEQ Tier 1 Commercial/Industrial PCLs for 30 acre source area. Available at: http://www.tceq.state.tx.us/remediation/trrp/trrppcls.html
Values for 1,3-dichlorobenzene, cis-1,3-dichloropropene, trans-1,3-dichloropropene, 2-chloroethyl vinyl ether, 2-nitrophenol, 4-chlorophenyl phenyl ether, 4-nitrophenol, 4-bromophenyl phenyl ether,
acenaphthylene, endrin-aldehyde, benzo(ghi)perylene, delta-BHC, carbazole, dimethyl phthalate, di-n-octyl phthalate, alpha-endosulfan, beta-endosulfan, endosulfan-sulfate, phenanthrene, thallium
are from TCEQ. The remainder of chemical screening levels are from USEPA (2010b).
Asbestos value based on USEPA 2008. Framework for Investigating Asbestos Contaminated Superfund Sites. OSWER Directive #9200.0-68 September 2008.

b- Value is for chromium(lil). Value for chromium(VI) is lower.

c- Value shown is the cancer risk based RSL for industrial/commercial soils from USEPA (2010b). The value of 950 ng/kg dw proposed as a draft preliminary remediation

goal (PRG) for industrial/commercial soil (USEPA 2009d) based on a noncancer endpoint should also be considered.
d- Asbestos screening level is not risk based. EPA recommends CARB 435 as a qualitative screening method for determination of the presence or absence of asbestos during the
initial stages of a site assessment. This method was used here with the USEPA specified reporting limit of 0.25%.

Draft Sampling and Analysis Plan: Soil Study
San Jacinto River Waste Pits Superfund Site 4
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Sampling and Analysis Plan: Soil Study
San Jacinto River Waste Pits Superfund Site

Table 3
Summary of TEQp; (ng/kg dw) in Houston Area Soils

. . TEQo¢
Station ID Sample Soil Type Date
(ng/kg dw) *
SS-5 Soil 9/30/2004 0.57
SS-7 Soil 10/1/2004 1.54
Soil 10/1/2004 8.6
SS-8 Forest Soil 5/30/2005 8.0
Grass Soil 5/30/2005 7.7
Residential Soil 5/30/2005 0.69
Transitional Soil 5/30/2005 28
SS-9 Soil 10/1/2004 6.5
Forest Soil 1/27/2005 2.7
Grass Soil 1/27/2005 2.2
Residential Soil 1/27/2005 3.4
Transitional Soil 1/27/2005 3.9
Urban Soil 1/27/2005 2.52
SS-10 Soil 10/1/2004 0.94
Forest Soil 12/16/2004 0.59
Grass Soil 12/16/2004 0.72
Residential Soil 12/16/2004 0.42
Transitional Soil 12/16/2004 1.24
Urban Soil 12/16/2004 1.83
SS-13 Soil 10/1/2004 5.0
Forest Soil 1/13/2005 0.56
Grass Soil 1/13/2005 2.45
Transitional Soil 1/13/2005 0.54
Urban Soil 1/13/2005 1.58
SS-14 Soil 9/30/2004 0.85
Forest Soil 3/2/2005 0.41
Grass Soil 3/2/2005 0.66
Residential Soil 3/2/2005 1.19
Transitional Soil 3/2/2005 0.39
Urban Soil 3/2/2005 0.46
SS-15 Soil 9/30/2004 8.8
Forest Soil 2/24/2005 1.76
Grass Soil 2/24/2005 2.67
Residential Soil 2/24/2005 5.0
Transitional Soil 2/24/2005 0.95
Urban Soil 2/24/2005 1.99
SS-16 Soil 9/30/2004 8.9
Forest Soil 3/15/2005 0.36
Grass Soil 3/15/2005 0.46
Residential Soil 3/15/2005 2.16
Transitional Soil 3/15/2005 1.24
Urban Soil 3/15/2005 2.28
SS-108 Soil 9/30/2004 1.64
Notes

Use of the hard copy TMDL report (University of Houston and Parsons 2006)
as a source of information on environmental samples may generate results
that are different from those in the site database and shown here. See
Section 3.3 of the RI/FS Work Plan.

DL = detection limit TEF = toxicity equivalency factor

ND = nondetect TEQy = toxicity equivalent

a - TEQs were calculated with mammalian TEFs (van den Berg et al. 2006)
and by setting ND = 1/2 DL.
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Table 4

Dioxin and Furans to be Analyzed in Soils

Analyte CAS Number
Dioxins/furans (ng/kg-dry weight)

2,3,7,8-Tetrachlorodibenzo-p -dioxin 1746-01-6
1,2,3,7,8-Pentachlorodibenzo-p -dioxin 40321-76-4
1,2,3,4,7,8-Hexachlorodibenzo-p -dioxin 39227-28-6
1,2,3,6,7,8-Hexachlorodibenzo-p -dioxin 57653-85-7
1,2,3,7,8,9-Hexachlorodibenzo-p -dioxin 19408-74-3
1,2,3,4,6,7,8-Heptachlorodibenzo-p -dioxin 35822-46-9
Octachlorodibenzo-p -dioxin 3268-87-9
2,3,7,8-Tetrachlorodibenzofuran 51207-31-9
1,2,3,7,8-Pentachlorodibenzofuran 57117-41-6
2,3,4,7,8-Pentachlorodibenzofuran 57117-31-4
1,2,3,4,7,8-Hexachlorodibenzofuran 70648-26-9
1,2,3,6,7,8-Hexachlorodibenzofuran 57117-44-9
1,2,3,7,8,9-Hexachlorodibenzofuran 72918-21-9
2,3,4,6,7,8-Hexachlorodibenzofuran 60851-34-5
1,2,3,4,6,7,8-Heptachlorodibenzofuran 67562-39-4
1,2,3,4,7,8,9-Heptachlorodibenzofuran 55673-89-7
Octachlorodibenzofuran 39001-02-0
Total tetrachlorinated dioxins 41903-57-5
Total pentachlorinated dioxins 36088-22-9
Total hexachlorinated dioxins 34465-46-8
Total heptachlorinated dioxins 37871-00-4
Total tetrachlorinated furans 30402-14-3
Total pentachlorinated furans 30402-15-4
Total hexachlorinated furans 55684-94-1
Total heptachlorinated furans 38998-75-3

Sampling and Analysis Plan: Soil Study
San Jacinto River Waste Pits Superfund Site 1
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Table 5
Chemicals of Potential Concern®

Chemical of Interest Primary COPC Secondary COPC
Dioxins/Furans
Dioxins and Furans E, HH
Metals
Aluminum E
Arsenic HH
Barium E
Cadmium E, HH
Chromium HH
Cobalt E
Copper E, HH
Lead E
Magnesium E
Manganese E
Mercury E, HH
Nickel E, HH
Thallium E
Vanadium E
Zinc E, HH
Polychlorinated Biphenyls
Polychlorinated Biphenyls | E, HH
Semivolatile Organic Compounds
Acenaphthene E
Fluorene E
Naphthalene E
Phenanthrene E
Phenol E
Pentachlorophenol E, HH
Hexachlorobenzene E, HH
Carbazole E
Bis(2-ethylhexyl)phthalate E, HH
2,4-Dichlorophenol E
2,4,6-Trichlorophenol E
2,4,5-Trichlorophenol E
2,3,4,6-Tetrachlorophenol E, HH

Notes
COPC = chemical of potential concern
E = ecological receptors
HH = human health receptors

a - Volatile organic compounds (VOCs) will not be measured in soil because
they were not detected in 98 samples of sediment from the waste
impoundments and near vicinity (Tzhone 2010, pers. comm.).

Sampling and Analysis Plan: Soil Study
San Jacinto River Waste Pits Superfund Site 1
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Table 6
Number of Soil Sampling Locations®

Number of
Sample Group Sampling Method and Depth Locations” Sample Locations Analytes Study Elements
Site surface soil Stainless steel shovel, trowel, or spoon 18 Within Area 1 Primary COPCs, TOC, and grain size Nature and extent, exposure
0-6 inches (0-15 cm) assessment, fate and transport
Site subsurface soil Stainless steel shovel, hand auger, or hand 18 Within Area 1 Primary COPCs, TOC, and grain size Nature and extent, exposure
corer assessment
6-12 inches (15-30 cm)
Site deep subsurface soil Stainless steel shovel, hand auger, or hand 8 Within Area 1 Primary COPCs, TOC, and grain size Nature and extent, exposure
corer assessment
12-24 inches (30-60 cm)
Groundwater well boring soils Well-boring equipment specified in the 3 Within Area 3 Lithology and grain size. Archival for chemistry. CSM and fate and transport.
Groundwater SAP. All 5-foot intervals,
composited across the depth of the sample
Groundwater well boring surface Stainless steel shovel, hand auger, or hand 3 Within Area 3 Primary COPCs, TOC, and grain size Nature and extent, exposure
and shallow subsurface soils corer assessment
0-6 inches (0-15 cm),
6-12 inches (15-30 cm)
Site surface soil Stainless steel shovel, trowel, or spoon 6 Within Area 3 Primary COPCs, TOC, and grain size Nature and extent, exposure
0-6inches (0-15cm) assessment
Site subsurface soil Stainless steel shovel, hand auger, or hand 6 Within Area 3 Primary COPCs, TOC, and grain size Nature and extent, exposure
corer assessment
6 —12 inches (15-30 cm)
Background surface soil Stainless steel shovel, trowel, or spoon 20 Background areas in the vicinity of the site  |Primary COPCs, TOC, and grain size Assessment of background
0-6 inches (0-15 cm) conditions
Background shallow subsurface soil |[Stainless steel shovel, hand auger, or hand 20 Background areas in the vicinity of the site  [Primary COPCs, TOC, and grain size Assessment of background

corer
6-12 inches (15-30 cm)

conditions

Notes

COPC = chemical of potential concern

TOC = total organic carbon

a - Additional samples will be collected south of I-10. The approach, design and sample numbers and purpose are described in Soil SAP Addendum 1.

b - Locations of samples collected for the TCRA are not included in these location counts.

Sampling and Analysis Plan: Soil Study
San Jacinto River Waste Pits Superfund Site
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Table 7

Sample Containers, Preservation, and Holding Time Requirements

Container *
Matrix Type Size Laboratory Parameter Preservation Holding Time Sample Size e
Soil
WMG 8 oz. CAS - Kelso TOC 4+2°C 28 days 1g
Metals 4+2°C 6 months 10g
Mercury 4+2°C 28 days 5g
WMG 16 oz. CAS - Kelso Grain size 4+2°C 6 months 100 g
CAS -
WMG 8 oz. Houston Dioxins/furans 4 + 2°C/Deep frozen (-20°C) ¢/ -10°C d 1year/1year® 50g
CAS -
WMG 8 oz. Houston PCBs 4 £ 2°C/Deep frozen (-20°C) / -10°C ¢ 1year/1 year® 50g
WMG 8 oz. CAS - Kelso SVOC/Archival 4 +2°C/ Deep frozen (-20°C) 1year' 50g
Equipment Filter Wipe Blanks
WMG 4 0z. CAS - Kelso Metals 4+2°C 6 months 1 wipe
WMG 4 0z. CAS - Kelso Mercury 4+2°C 28 days 1 wipe
WMG CAS -
4 oz. Houston Dioxins/furans 4+2°C 1year/1year® 1 wipe
WMG CAS -
4 0z. Houston PCBs 4+2°C 1year/1year ¢ 1 wipe
WMG 40z CAS - Kelso SVOCs 4+2°C 14 days/40 days ° 1 wipe
Notes
PCB = polychlorinated biphenyl
SVOC = semivolatile organic compound
TOC = total organic carbon
WMG = wide mouth glass
a - The size and number of containers may be modified by the analytical laboratory.
b - Sample sizes are estimated.
¢ - Samples will be shipped to the laboratory on ice at 4 + 2°C. Once received at the laboratory, samples will be stored at -20°C.
d - Extracts will be stored at -10 °C.
e - Holding time for samples prior to extraction/holding time for extracts.
f - Holding time for frozen samples is 1 year.
Sampling and Analysis Plan: Soil Study
December 2010
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Table 8

Proposed Laboratory Methods for Soil Samples

Sample Preparation

Quantitative Analysis

Parameter Laboratory Protocol | Procedure Protocol | Procedure
Conventional and Geotechnical
Percent moisture CAS-Kelso USEPA 160.3 |Oven drying USEPA 160.3 Balance/gravimetric
Total organic carbon * CAS-Kelso USEPA 9060A |Acid pretreatment EPA 9060A (modified for |Combustion
sediment)
Walkley - Black [dichromate oxidation Walkley - Black Titration
Grain size CAS-Kelso NA NA ASTM D-422 and D-1140 |[Sieves and pipette method
with USEPA (1986)
modifications

Metals
Arsenic, cadmium, chromium CAS-Kelso USEPA 3050 |Strong acid digestion USEPA 6020 ICP/MS
Aluminum, barium, cobalt, CAS-Kelso USEPA 3050 |[Strong acid digestion USEPA 6010B ICP
copper, lead, magnesium,
manganese, nickel, thallium,
vanadium, zinc
Mercury CAS-Kelso USEPA 7471A |Acid digestion/oxidation USEPA 7471A CVAA
Organics
Dioxins /furans CAS-Houston | USEPA 1613B |Soxhlet extraction USEPA 1613B HRGC/HRMS

Silica gel column cleanup

Additional cleanup as

needed
PCB Congeners CAS-Houston | USEPA 1668A |[Soxhlet extraction USEPA 1668A HRGC/HRMS

Silica gel column cleanup

Additional cleanup as
needed

Sampling and Analysis Plan: Soil Study
San Jacinto River Waste Pits Superfund Site
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Table 8

Proposed Laboratory Methods for Soil Samples

Sample Preparation Quantitative Analysis
Parameter Laboratory Protocol | Procedure Protocol | Procedure

Conventional and Geotechnical
SVOCs CAS-Kelso USEPA Soxhlet/automated USEPA 8270C GC/MS

3540C/3541/ |Soxhlet/pressurized fluid

3545A extraction
USEPA 3640A |[Gel permeation
chromatography

Notes

ASTM = American Society for Testing and Materials

CVAA = cold vapor atomic absorbtion spectrometry

GC/MS = gas chromatography/mass spectrometry

HRGC = high-resolution gas chromatography

HRMS = high-resolution mass spectrometry

ICP = inductively coupled plasma-atomic emission spectrometry
ICP/MS = inductively coupled plasma/mass spectrometry

NA = not applicable

SVOC = semivolatile organic compound

USEPA = U.S. Environmental Protection Agency

a - TOC will be determined by the Walkley-Black method for groundwater well boring soils. TOC for all other soils will be determined by USEPA method 9060A.

Sampling and Analysis Plan: Soil Study

San Jacinto River Waste Pits Superfund Site
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Table 9

Analytes, Analytical Concentration Goals, Method Reporting Limits, and Method Detection Limits for Soil Samples

BERA Method Detection| Method Reporting
Analyte CAS Number HHRA ACG * ACG® Limit Limit
Conventionals
Percent moisture (percent) -- NA NA NA NA
Total organic carbon (percent) -- NA NA 0.02 0.05
Metals (mg/kg-dry weight)
Aluminum 7429-90-5 77,000 NA 6 10
Arsenic 7440-38-2 0.39 18 0.06 0.5
Barium 7440-39-3 15,000 330 0.3 2
Cadmium 7440-43-9 70 0.36 0.004 0.02
Chromium 7440-47-3 120,000 26 0.03 0.2
Cobalt 7440-48-4 23 13 0.3 2
Copper 7440-50-8 3,100 28 0.6 2
Lead 7439-92-1 400 11 3 20
Magnesium 7439-95-4 -- NA 0.04 4
Manganese 7439-96-5 1,800 220 0.04 2
Nickel 7440-02-0 1,500 38.00 0.5 4
Thallium 7440-28-0 6.3 NA 3 20
Vanadium 7440-62-2 390 7.8 0.4 2
Zinc 7440-66-6 23,000 46 0.3 2
Mercury 7439-97-6 23 NA 0.002 0.02
Organics
Dioxins/furans (ng/kg-dry weight)
1,2,3,4,6,7,8-Heptachlorodibenzo-p -dioxin 35822-46-9 -- NA 0.0539 5
1,2,3,4,6,7,8-Heptachlorodibenzofuran 67562-39-4 - NA 0.0482 5
1,2,3,4,7,8,9-Heptachlorodibenzofuran 55673-89-7 -- NA 0.0561 5
1,2,3,4,7,8-Hexachlorodibenzo-p -dioxin 39227-28-6 - NA 0.0616 5
1,2,3,4,7,8-Hexachlorodibenzofuran 70648-26-9 -- NA 0.0688 5
1,2,3,6,7,8-Hexachlorodibenzo-p -dioxin 57653-85-7 -- NA 0.0500 5
1,2,3,6,7,8-Hexachlorodibenzofuran 57117-44-9 - NA 0.0489 5
1,2,3,7,8,9-Hexachlorodibenzo-p -dioxin 19408-74-3 - NA 0.0525 5

Sampling and Analysis Plan: Soil Study
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Table 9

Analytes, Analytical Concentration Goals, Method Reporting Limits, and Method Detection Limits for Soil Samples

BERA Method Detection| Method Reporting

Analyte CAS Number HHRA ACG ° ACG " Limit Limit
1,2,3,7,8,9-Hexachlorodibenzofuran 72918-21-9 - NA 0.0521 5
1,2,3,7,8-Pentachlorodibenzofuran 57117-41-6 - NA 0.0501 5
1,2,3,7,8-Pentachlorodibenzo-p -dioxin 40321-76-4 - NA 0.0656 5
2,3,4,6,7,8-Hexachlorodibenzofuran 60851-34-5 -- NA 0.0490 5
2,3,4,7,8-Pentachlorodibenzofuran 57117-31-4 -- NA 0.0444 5
2,3,7,8-Tetrachlorodibenzo-p -dioxin 1746-01-6 4.5 NA 0.0664 1
2,3,7,8-Tetrachlorodibenzofuran 51207-31-9 - NA 0.0726 1
Octachlorodibenzo-p -dioxin 3268-87-9 -- NA 0.0990 10
Octachlorodibenzofuran 39001-02-0 -- NA 0.0782 10
Total tetrachlorinated dioxins 41903-57-5 -- NA NA 1
Total pentachlorinated dioxins 36088-22-9 -- NA NA 5
Total hexachlorinated dioxins 34465-46-8 -- NA NA 5
Total heptachlorinated dioxins 37871-00-4 -- NA NA 5
Total tetrachlorinated furans 30402-14-3 -- NA NA 1
Total pentachlorinated furans 30402-15-4 -- NA NA 5
Total hexachlorinated furans 55684-94-1 -- NA NA 5
Total heptachlorinated furans 38998-75-3 -- NA NA 5
2,3,7,8-TCDD TEQ NA 4.5 - NA NA

PCB Congeners, dioxin-like (ng/kg-dry weight)

3,3'-4,4'-TetraCB (77) 32598-13-3 34,000 NA 85 250
3,4,4',5-TetraCB (81) 70362-50-4 11,000 NA 90 250
2,3,3',4,4'-PentaCB (105) 32598-14-4 110,000 NA 55 100
2,3,4,4',5-PentaCB (114) 74472-37-0 110,000 NA 60 250
2,3',4,4',5-PentaCB (118) 31508-00-6 110,000 NA 95 250
2',3,4,4',5-PentaCB (123) 65510-44-3 110,000 NA 75 250
3,3',4,4',5-PentaCB (126) 57465-28-8 34 NA 70 250
2,3,3',4,4',5-HexaCB (156) 38380-08-4 110,000 NA 65 250
2,3,3',4,4'5'-HexaCB (157) 69782-90-7 110,000 NA 65 250
2,3',4,4',5,5'-HexaCB (167) 52663-72-6 110,000 NA 55 250

Sampling and Analysis Plan: Soil Study
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Table 9
Analytes, Analytical Concentration Goals, Method Reporting Limits, and Method Detection Limits for Soil Samples

BERA Method Detection| Method Reporting

Analyte CAS Number HHRA ACG * ACG® Limit Limit
3,3',4,4',5,5'-HexaCB (169) 32774-16-6 110 NA 80 250
2,3,3',4,4'5,5'-HeptaCB (189) 39635-31-9 110,000 NA 90 250

PCB Congeners (ng/kg-dry weight)

2-MonoCB (1) 2051-60-7 - NA 40 100
3-MonoCB (2) 2051-61-8 - NA 2 5
4-MonoCB (3) 2051-62-9 - NA 45 100
2,2'-DiCB (4) 13029-08-8 - NA 85 250
2,3-DiCB (5) 16605-91-7 - NA 5 25
2,3'-DiCB (6) 25569-80-6 - NA 5 25
2,4-DiCB (7) 33284-50-3 - NA 10 25
2,4'-DiCB (8) 34883-43-7 - NA 60 250
2,5-DiCB (9) 34883-39-1 - NA 10 25
2,6-DiCB (10) 33146-45-1 - NA 10 25
3,3'-DiCB (11) 2050-67-1 - NA 50 500
3,4-DiCB (12) 2974-92-7 - NA 15 50
3,4'-DiCB (13) 2974-90-5 - NA 15 50
3,5-DiCB (14) 34883-41-5 - NA 15 50
4,4'-DiCB (15) 2050-68-2 - NA 90 250
2,2',3-TriCB (16) 38444-78-9 - NA 20 50
2,2',4-TriCB (17) 37680-66-3 - NA 45 100
2,2',5-TriCB (18) 37680-65-2 - NA 100 250
2,2',6-TriCB (19) 38444-73-4 - NA 20 50
2,3,3'-TriCB (20) 38444-84-7 - NA 95 250
2,3,4-TriCB (21) 55702-46-0 - NA 25 100
2,3,4'-TriCB (22) 38444-85-8 - NA 45 100
2,3,5-TriCB (23) 55720-44-0 - NA 25 100
2,3,6-TriCB (24) 55702-45-9 - NA 25 100
2,3',4-TriCB (25) 55712-37-3 - NA 25 100
2,3',5-TriCB (26) 38444-81-4 - NA 40 100

Sampling and Analysis Plan: Soil Study
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Analytes, Analytical Concentration Goals, Method Reporting Limits, and Method Detection Limits for Soil Samples

Table 9

BERA Method Detection| Method Reporting

Analyte CAS Number HHRA ACG * ACG® Limit Limit
2,3',6-TriCB (27) 38444-76-7 -- NA 30 100
2,4,4'-TriCB (28) 7012-37-5 -- NA 95 250
2,4,5-TriCB (29) 15862-07-4 -- NA 40 100
2,4,6-TriCB (30) 35693-92-6 -- NA 100 250
2,4',5-TriCB (31) 16606-02-3 -- NA 75 250
2,4',6-TriCB (32) 38444-77-8 - NA 40 100
2',3,4-TriCB (33) 38444-86-9 -- NA 25 100
2',3,5-TriCB (34) 37680-68-5 -- NA 35 100
3,3',4-TriCB (35) 37680-69-6 -- NA 40 100
3,3',5-TriCB (36) 38444-87-0 -- NA 40 100
3,4,4'-TriCB (37) 38444-90-5 - NA 65 250
3,4,5-TriCB (38) 53555-66-1 -- NA 40 100
3,4',5-TriCB (39) 38444-88-1 -- NA 45 100
2,2',3,3'-TetraCB (40) 38444-93-8 -- NA 60 250
2,2',3,4-TetraCB (41) 52663-59-9 -- NA 60 250
2,2',3,4'-TetraCB (42) 36559-22-5 - NA 30 100
2,2',3,5-TetraCB (43) 70362-46-8 -- NA 45 250
2,2',3,5'-TetraCB (44) 41464-39-5 -- NA 95 250
2,2',3,6-TetraCB (45) 70362-45-7 -- NA 25 100
2,2',3,6'-TetraCB (46) 41464-47-5 -- NA 50 100
2,2',4,4'-TetraCB (47) 2437-79-8 - NA 95 250
2,2',4,5-TetraCB (48) 70362-47-9 -- NA 40 100
2,2',4,5'-TetraCB (49) 41464-40-8 -- NA 55 250
2,2',4,6-TetraCB (50) 62796-65-0 -- NA 30 100
2,2',4,6'-TetraCB (51) 68194-04-7 -- NA 25 100
2,2',5,5'-TetraCB (52) 35693-99-3 - NA 95 250
2,2',5,6'-TetraCB (53) 41464-41-9 -- NA 30 100
2,2',6,6'-TetraCB (54) 15968-05-5 -- NA 60 250
2,3,3',4-TetraCB (55) 74338-24-2 -- NA 60 250

Sampling and Analysis Plan: Soil Study
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Analytes, Analytical Concentration Goals, Method Reporting Limits, and Method Detection Limits for Soil Samples

Table 9

BERA Method Detection| Method Reporting

Analyte CAS Number HHRA ACG * ACG® Limit Limit
2,3,3',4'-TetraCB (56) 41464-43-1 -- NA 50 100
2,3,3',5-TetraCB (57) 74472-33-6 -- NA 60 250
2,3,3',5'-TetraCB (58) 41464-49-7 -- NA 65 250
2,3,3',6-TetraCB (59) 74472-33-6 -- NA 30 100
2,3,4,4'-TetraCB (60) 33025-41-1 -- NA 65 250
2,3,4,5-TetraCB (61) 33284-53-6 - NA 85 250
2,3,4,6-TetraCB (62) 54230-22-7 -- NA 30 100
2,3,4',5-TetraCB (63) 74472-34-7 -- NA 70 250
2,3,4',6-TetraCB (64) 52663-58-8 -- NA 35 100
2,3,5,6-TetraCB (65) 33284-54-7 -- NA 95 250
2,3',4,4'-TetraCB (66) 32598-10-0 - NA 80 250
2,3',4,5-TetraCB (67) 73575-53-8 -- NA 75 250
2,3',4,5'-TetraCB (68) 73575-52-7 -- NA 75 250
2,3',4,6-TetraCB (69) 60233-24-1 -- NA 55 250
2,3',4',5-TetraCB (70) 32598-11-1 -- NA 85 250
2,3',4',6-TetraCB (71) 41464-46-4 - NA 60 250
2,4',5,5'-TetraCB (72) 41464-42-0 -- NA 80 250
2,3',5',6-TetraCB (73) 74338-23-1 -- NA 45 250
2,4,4' 5-TetraCB (74) 32690-93-0 -- NA 85 250
2,4,4',6-TetraCB (75) 32598-12-2 -- NA 30 100
2',3,4,5-TetraCB (76) 70362-48-0 - NA 85 250
3,3',4,5-TetraCB (78) 70362-49-1 -- NA 85 250
3,3',4,5'-TetraCB (79) 41464-48-6 -- NA 85 250
3,3',5,5'-TetraCB (80) 33284-52-5 -- NA 90 250
2,2',3,3',4-PentaCB (82) 52663-62-4 -- NA 65 250
2,2',3,3',5-PentaCB (83) 60145-20-2 - NA 110 250
2,2',3,3',6-PentaCB (84) 52663-60-2 -- NA 60 250
2,2',3,4,4'-PentaCB (85) 65510-45-4 -- NA 50 100
2,2',3,4,5-PentaCB (86) 55312-69-1 -- NA 75 250

Sampling and Analysis Plan: Soil Study
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Table 9
Analytes, Analytical Concentration Goals, Method Reporting Limits, and Method Detection Limits for Soil Samples

BERA Method Detection| Method Reporting

Analyte CAS Number HHRA ACG * ACG® Limit Limit
2,2',3,4,5'-PentaCB (87) 38380-02-8 - NA 75 250
2,2',3,4,6-PentaCB (88) 55215-17-3 - NA 60 250
2,2',3,4,6'-PentaCB (89) 73575-57-2 - NA 95 250
2,2',3,4',5-PentaCB (90) 68194-07-0 - NA 120 500
2,2',3,4',6-PentaCB (91) 68194-05-8 - NA 60 250
2,2',3,5,5'-PentaCB (92) 52663-61-3 - NA 60 250
2,2',3,5,6-PentaCB (93) 73575-56-1 - NA 110 250
2,2',3,5,6'-PentaCB (94) 73575-55-0 - NA 60 250
2,2',3,5',6-PentaCB (95) 38379-99-6 - NA 110 250
2,2',3,6,6'-PentaCB (96) 73575-54-9 - NA 105 250
2,2',3',4,5-PentaCB (97) 41464-51-1 - NA 75 250
2,2',3',4,6-PentaCB (98) 60233-25-2 - NA 110 250
2,2',4,4',5-PentaCB (99) 38380-01-7 - NA 110 250
2,2',4,4',6-PentaCB (100) 39485-83-1 - NA 110 250
2,2',4,5,5'-PentaCB (101) 37680-73-2 - NA 120 500
2,2',4,5,6'-PentaCB (102) 68194-06-9 - NA 110 250
2,2',4,5',6-PentaCB (103) 60145-21-3 - NA 115 250
2,2',4,6,6'-PentaCB (104) 56558-16-8 - NA 115 250
2,3,3',4,5-PentaCB (106) 70424-69-0 - NA 70 250
2,3,3',4',5-PentaCB (107) 70424-68-9 - NA 50 100
2,3,3',4,5'-PentaCB (108) 70362-41-3 - NA 135 500
2,3,3',4,6-PentaCB (109) 74472-35-8 - NA 75 250
2,3,3',4',6-PentaCB (110) 38380-03-9 - NA 120 500
2,3,3',5,5'-PentaCB (111) 39635-32-0 - NA 120 500
2,3,3',5,6-PentaCB (112) 74472-36-9 - NA 125 500
2,3,3',5',6-PentaCB (113) 68194-10-5 - NA 120 500
2,3,4,4',6-PentaCB (115) 74472-38-1 - NA 120 500
2,3,4,5,6-PentaCB (116) 18259-05-7 - NA 50 100
2,3,4',5,6-PentaCB (117) 68194-11-6 - NA 50 100
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Table 9

Analytes, Analytical Concentration Goals, Method Reporting Limits, and Method Detection Limits for Soil Samples

San Jacinto River Waste Pits Superfund Site

BERA Method Detection| Method Reporting

Analyte CAS Number HHRA ACG * ACG® Limit Limit
2,3',4,4',6-PentaCB (119) 56558-17-9 -- NA 75 250
2,3',4,5,5'-PentaCB (120) 68194-12-7 -- NA 75 250
2,3',4,5',6-PentaCB (121) 56558-18-0 -- NA 105 250
2',3,3',4,5-PentaCB (122) 76842-07-4 -- NA 60 250
2',3,4,5,5'-PentaCB (124) 70424-70-3 -- NA 135 500
2',3,4,5,6'-PentaCB (125) 74472-39-2 - NA 75 250
3,3',4,5,5'-PentaCB (127) 39635-33-1 -- NA 140 500
2,2',3,3',4,4'-HexaCB (128) 38380-07-3 -- NA 60 250
2,2',3,3',4,5-HexaCB (129) 55215-18-4 -- NA 105 250
2,2',3,3',4,5'-HexaCB (130) 52663-66-8 -- NA 70 250
2,2',3,3',4,6-HexaCB (131) 61798-70-7 - NA 60 250
2,2',3,3',4,6'-HexaCB (132) 38380-05-1 -- NA 60 250
2,2',3,3',5,5'-HexaCB (133) 35694-04-3 -- NA 85 250
2,2',3,3',5,6-HexaCB (134) 52704-70-8 -- NA 65 250
2,2',3,3',5,6'-HexaCB (135) 52744-13-5 -- NA 55 250
2,2',3,3',6,6'-HexaCB (136) 38411-22-2 - NA 45 100
2,2',3,4,4' 5-HexaCB (137) 35694-06-5 -- NA 150 500
2,2',3,4,4'5'-HexaCB (138) 35065-28-2 -- NA 105 250
2,2',3,4,4' 6-HexaCB (139) 56030-56-9 -- NA 100 250
2,2',3,4,4',6'-HexaCB (140) 59291-64-4 -- NA 100 250
2,2',3,4,5,5'-HexaCB (141) 52712-04-6 - NA 45 100
2,2',3,4,5,6-HexaCB (142) 41411-61-4 -- NA 155 500
2,2',3,4,5,6'-HexaCB (143) 68194-15-0 -- NA 65 250
2,2',3,4,5',6-HexaCB (144) 68194-14-9 -- NA 85 250
2,2',3,4,6,6'-HexaCB (145) 74472-40-5 -- NA 160 500
2,2',3,4',5,5'-HexaCB (146) 51908-16-8 - NA 90 250
2,2',3,4',5,6-HexaCB (147) 68194-13-8 -- NA 90 250
2,2',3,4',5,6'-HexaCB (148) 74472-41-6 -- NA 160 500
2,2',3,4',5',6-HexaCB (149) 38380-04-0 -- NA 90 250

Sampling and Analysis Plan: Soil Study
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Table 9
Analytes, Analytical Concentration Goals, Method Reporting Limits, and Method Detection Limits for Soil Samples

BERA Method Detection| Method Reporting

Analyte CAS Number HHRA ACG ° ACG " Limit Limit
2,2',3,4',6,6'-HexaCB (150) 68194-08-1 - NA 165 500
2,2',3,5,5',6-HexaCB (151) 52663-63-5 - NA 55 250
2,2',3,5,6,6'-HexaCB (152) 68194-09-2 - NA 120 500
2,2',4,4',5,5'-HexaCB (153) 35065-27-1 - NA 65 250
2,2',4,4',5,6'-HexaCB (154) 60145-22-4 - NA 55 250
2,2',4,4',6,6'-HexaCB (155) 33979-03-2 - NA 170 500
2,3,3',4,4' 6-HexaCB (158) 74472-42-7 - NA 50 100
2,3,3',4,5,5'-HexaCB (159) 39635-35-3 - NA 175 500
2,3,3',4,5,6-HexaCB (160) 41411-62-5 - NA 105 250
2,3,3',4,5',6-HexaCB (161) 74472-43-8 - NA 175 500
2,3,3',4',5,5'-HexaCB (162) 39635-34-2 - NA 175 500
2,3,3',4',5,6-HexaCB (163) 74472-44-9 - NA 105 250
2,3,3',4',5',6-HexaCB (164) 74472-45-0 - NA 70 500
2,3,3',5,5',6-HexaCB (165) 74472-46-1 - NA 180 500
2,3,4,4',5,6-HexaCB (166) 41411-63-6 - NA 60 250
2,3',4,4',5',6-HexaCB (168) 59291-65-5 - NA 65 250
2,2',3,3',4,4' 5-HeptaCB (170) 35065-30-6 - NA 80 250
2,2',3,3',4,4' 6-HeptaCB (171) 52663-71-5 - NA 185 500
2,2',3,3',4,5,5'-HeptaCB (172) 52663-74-8 - NA 190 500
2,2',3,3',4,5,6-HeptaCB (173) 68194-16-1 - NA 185 500
2,2',3,3',4,5,6'-HeptaCB (174) 38411-25-5 - NA 95 250
2,2',3,3',4,5',6-HeptaCB (175) 40186-70-7 - NA 190 500
2,2',3,3',4,6,6'-HeptaCB (176) 52663-65-7 - NA 195 500
2,2',3,3',4',5,6-HeptaCB (177) 52663-70-4 - NA 70 250
2,2',3,3',5,5',6-HeptaCB (178) 52663-67-9 - NA 110 250
2,2',3,3',5,6,6'-HeptaCB (179) 52663-64-6 - NA 115 250
2,2',3,4,4'5,5'-HeptaCB (180) 35065-29-3 - NA 70 250
2,2',3,4,4'5,6-HeptaCB (181) 74472-47-2 - NA 200 500
2,2',3,4,4'5,6'-HeptaCB (182) 60145-23-5 - NA 200 500

Sampling and Analysis Plan: Soil Study
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Analytes, Analytical Concentration Goals, Method Reporting Limits, and Method Detection Limits for Soil Samples

Table 9

BERA Method Detection| Method Reporting

Analyte CAS Number HHRA ACG * ACG® Limit Limit
2,2',3,4,4'5' 6-HeptaCB (183) 52663-69-1 -- NA 200 500
2,2',3,4,4'6,6'-HeptaCB (184) 74472-48-3 -- NA 200 500
2,2',3,4,5,5',6-HeptaCB (185) 52712-05-7 -- NA 200 500
2,2',3,4,5,6,6'-HeptaCB (186) 74472-49-4 -- NA 205 500
2,2',3,4',5,5',6-HeptaCB (187) 52663-68-0 -- NA 95 250
2,2',3,4',5,6,6'-HeptaCB (188) 74487-85-7 -- NA 115 250
2,3,3',4,4',5,6-HeptaCB (190) 41411-64-7 -- NA 115 250
2,3,3',4,4'5',6-HeptaCB (191) 74472-50-7 -- NA 210 500
2,3,3',4,5,5',6-HeptaCB (192) 74472-51-8 -- NA 210 500
2,3,3',4',5,5',6-HeptaCB (193) 69782-91-8 -- NA 70 250
2,2',3,3',4,4',5,5'-OctaCB (194) 65694-08-7 -- NA 85 250
2,2',3,3',4,4',5,6-OctaCB (195) 52663-78-2 -- NA 215 500
2,2',3,3',4,4',5,6'-OctaCB (196) 42740-50-1 -- NA 215 500
2,2',3,3',4,4',6,6'-OctaCB (197) 33091-17-7 -- NA 125 500
2,2',3,3',4,5,5',6-OctaCB (198) 68194-17-2 -- NA 100 250
2,2',3,3',4,5,5',6'-OctaCB (199) 52663-75-9 -- NA 100 250
2,2',3,3',4,5,6,6'-OctaCB (200) 52663-73-7 -- NA 125 500
2,2',3,3',4,5',6,6'-OctaCB (201) 40186-71-8 -- NA 220 500
2,2',3,3',5,5',6,6'-OctaCB (202) 2136-99-4 -- NA 220 500
2,2',3,4,4'5,5',6-OctaCB (203) 52663-76-0 -- NA 220 500
2,2',3,4,4'5,6,6'-OctaCB (204) 74472-52-9 -- NA 225 500
2,3,3',4,4'5,5',6-OctaCB (205) 74472-53-0 -- NA 225 500
2,2',3,3',4,4',5,5',6-NonaCB (206) 40186-72-9 -- NA 225 500
2,2',3,3',4,4',5,6,6'-NonaCB (207) 52663-79-3 -- NA 225 500
2,2',3,3',4,5,5',6,6'-NonaCB (208) 52663-77-1 -- NA 230 500
2,2',3,3',4,4'5,5',6,6'-DecaCB (209) 2051-24-3 -- NA 75 250

Semivolatile Organic Compounds (ug/kg-dry weight)
Acenaphthene 83-32-9 3,400,000 NA 14 10
Fluorene 86-73-7 2,300,000 NA 1.1 10
Sampling and Analysis Plan: Soil Study
San Jacinto River Waste Pits Superfund Site 9 December 2010



Table 9
Analytes, Analytical Concentration Goals, Method Reporting Limits, and Method Detection Limits for Soil Samples

BERA Method Detection| Method Reporting
Analyte CAS Number HHRA ACG * ACG"° Limit Limit
Naphthalene 91-20-3 3,600 NA 2.3 10
Phenanthrene 85-01-8 1,700,000 NA 1.4 10
2,4,6-Trichlorophenol 88-06-2 44,000 NA 1.4 10
2,4-Dichlorophenol 120-83-2 180,000 NA 1.0 10
Pentachlorophenol 87-86-5 890 2,100 20 100
Phenol 108-95-2 18,000,000 NA 2.0 30
Hexachlorobenzene 118-74-1 300 NA 1.2 10
2,3,4,6-Tetrachlorophenol 58-90-2 1,800,000 NA - -
Carbazole 86-74-8 230,000 NA 1.3 10
2,4,5-Trichlorophenol 95-95-4 6,100,000 NA 1.5 10
Bis(2-ethylhexyl)phthalate 117-81-7 35,000 NA 7.0 100
Notes

ACG = analytical concentration goal PCL = protective concentration level TRRP = Texas Risk Reduction Program

BERA = baseline ecological risk assessment PRG = preliminary remediation goal USEPA = U.S. Environmental Protection Agency

HHRA = human health risk assessment TBD = to be determined

NA = not applicable TCEQ = Texas Commission on Environmental Quality

NOEC = no observed effect concentration TEQ = toxicity equivalent

-- = information not available
a - HHRA ACGs were selected using a tierd approach:
Tier 1: USEPA Regional Screening Levels for Residential Soil (USEPA 2010b).
Tier 2: TRRP PCLs for residential soils selected for these analytes (TCEQ 2010).
Values shown are Tier 1 with the exception of thallium, phenanthrene, and carbazole. These were obtained from TCEQ (2010).
b - BERA ACGs are the Ecological Soil Screening Level (EcoSSL) values (USEPA 2005a). The HHRA ACG is used when no NOEC value is available.
¢ - USEPA considers aluminum to be a COPC for ecological receptors only in soils with a soil pH lower than 5.5 (USEPA 2002c).

Sampling and Analysis Plan: Soil Study
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Introduction

1 INTRODUCTION

This document presents the Field Sampling Plan (FSP) that has been prepared on behalf of
International Paper Company (IPC) and McGinnes Industrial Maintenance Corporation
(MIMC), for the 2010 soil study at the San Jacinto River Waste Pits (SSRWP) Superfund site
(the Site). This FSP was prepared consistent with U.S. Environmental Protection Agency
(USEPA) guidance (USEPA 1988, 1992) and as required by the USEPA 2009 Unilateral
Administrative Order (UAO), Docket No. 06-03-10, which was issued by USEPA to IPC and
MIMC on November 20, 2009 (USEPA 2009). Additional information on the Site history and
a summary of existing data are provided in the Sampling and Analysis Plan (SAP).
Information on geology, physiography, hydrology, and cultural and natural resources of the
Site and information on fate and transport are provided in the Remedial Investigation and
Feasibility Study (RI/FS) Work Plan (Anchor QEA and Integral 2010).

The Site consists of impoundments, built in the mid-1960s for disposal of paper mill wastes,
and the surrounding areas containing sediments and soils potentially contaminated with the
waste materials that had been disposed of in these impoundments. Two impoundments,
together approximately 14 acres in size, are located on a 20-acre parcel immediately north of
the I-10 bridge and on the western bank of the San Jacinto River, in Harris County, Texas
(Figure A-1).

USEPA has identified an area south of I-10 to be investigated, based on historical documents
and aerial photographs. These documents indicate that an additional impoundment was
constructed south of I-10, on the peninsula of land directly south of the 20-acre parcel, and
also was used as a paper mill waste disposal area in the mid-1960s for paper mill waste similar
to that disposed of in the two impoundments (Figure A-1). A discussion of the impoundment
south of I-10 and sampling to address related uncertainties is addressed in Soil SAP
Addendum 1 and Soil FSP Addendum submitted on behalf of IPC.

The primary objective of the 2010 soil study is to collect information on chemical
concentrations in soil at the Site. As discussed in the SAP, soil data will be used to delineate

the nature and extent of contamination, support risk assessments (i.e., human health and
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ecological), and to develop the conceptual site model and better understand potential
contaminant fate and transport processes. Remedial actions and possible engineering

alternatives will be conducted as a separate phase of the soil program as a part of the RI/FS.

To execute this study, Integral Consulting Inc. (Integral) and Anchor QEA, LLC (Anchor
QEA) will conduct the fieldwork and data analysis for execution of Study Elements 1
through 3, as discussed in the SAP. The names and quality assurance (QA) responsibilities of
key project personnel for Anchor QEA and Integral who will be involved in sampling and

analysis activities are provided in Figure 1 of the SAP.

1.1 Overview

As a result of requirements relating to the time critical removal action (TCRA) underway a
the Site, 31 of the total number (52) of soil sample locations on the Site and north of I-10
have already been sampled in three discrete sampling events as of December, 22 2010:

e August 2010: twelve stations in the TxDOT ROW, required for the TCRA

e October 2010: six stations within the northern impoundments, required for the RI/FS

e November 2010; thirteen stations on the upland sand separation area, north of I-10

and west of the northern impoundments

Sampling of three additional locations in Area 3 (surface and shallow subsurface samples at
the locations of the groundwater well borings in the north impoundments) will be conducted
as part of the groundwater sampling event during the final week of 2010. The remainder of
sampling required by this SAP and addressing areas north of I-10 will therefore consist of 18
locations on the Site and north of I-10, and 20 locations in background areas. This work will
be conducted as a discrete sampling event in January, 2011. Finally, Soil SAP Addendum 1 is
in review by EPA, and addresses sample collection south of I-10, which will take place as an
additional discrete sampling event. While all of the QA/QC, documentation and other
requirements of this document and the main Soil SAP have been followed in these prior
sampling events, the text below addresses the collection of samples that have not been
sampled as of December 22, 2010.

The soil sampling design for the RI/FS incorporates a number of different components. The

individual study components (as discussed in the SAP) differ in the locations and depths at
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which soil is to be collected. Soil samples will be collected from the following areas
(Figures A-2 and A-3):

« Areal. The unvegetated portion of the upland area west of the impoundments and
the road that provides access into and out of the upland area
« Area2. The area underneath I-10
« Area 3. The area of the Site in which the impoundments north of I-10 occur
0 This includes surface and shallow subsurface soils at boring locations, as well
as deep subsurface soils (5-foot intervals) to be collected from borings for
groundwater well pairs.
« Area 4. The area in which waste handling south of I-10 may have affected soil
(sampling in this area will be addressed in an addendum to this FSP).

« Background Areas. One or more of the background areas in the vicinity of the Site.

Soil samples will be analyzed for primary chemicals of potential concern (COPCs, several
metals, bis[2-ethylhexyl]phthalate, and dioxins and furans), grain size, and total organic
carbon (TOC). An archival sample jar will be collected for each sample for possible future
analysis of secondary COPCs (polychlorinated biphenyls [PCBs], semivolatile organic
compounds [SVOCs] and thallium). Soil samples not slated for analysis will be archived for

possible future analysis of primary and/or secondary COPCs.

The sampling design elements are presented in Tables A-1 through A-4 and can be

summarized as follows:

« Area1: Surface and shallow subsurface soil sampling and analysis of COPCs at
18 locations from Area 1, in and near the upland area west of the impoundments and
along the road extending to the west (stations SJTS014 through SJTS031; Figure A-2
and Table A-1), to support evaluation of the nature and extent of contamination, risk
assessments, and contaminant fate and transport. Surface and shallow subsurface soil
samples will be collected at all 18 stations at depths of 0 to 6 inches (0 to 15 cm) and 6
to 12 inches (15 to 30 cm). Deep subsurface samples from 12 to 24 inches (30 to
60 cm) will be collected at 8 of these stations (Figure A-2 and Table A-1). The

analytical requirements for soil samples collected from Area 1 are as follows:

Soil Field Sampling Plan December 2010
San Jacinto River Waste Pits Superfund Site A-3



Introduction

- Area I Surface and Shallow Subsurface Stations: The surface and subsurface soil
samples collected from depths of 0 to 6 inches (0 to 15 cm) and 6 to 12 inches (15
to 30 cm) from the 18 stations in Area 1 (Figure A-2) will be analyzed for primary
COPCs, TOC, and grain size. An additional soil sample in a unique jar will be
collected from each of these sample intervals for possible future analysis of
secondary COPCs.

- Area 1 Deep Subsurface Stations: The deep subsurface soil samples collected from
12 to 24 inches (30 to 60 cm) from the 8 stations in Area 1 (Figure A-2) will be
analyzed for primary COPCs, TOC, and grain size. An additional soil sample in a
unique jar will be collected from each of these sample intervals for possible future

analysis of secondary COPCs.
« Area 2. Sampling was performed in August, 2010 (Anchor QEA 2010)

« Area 3: The surface and shallow subsurface soil samples collected from depths of 0 to
6 inches (0 to 15 cm) and 6 to 12 inches (15 to 30 cm) from the 9 soil sample stations
in Area 3 (Figure A-2) will be analyzed for primary COPCs, TOC, and grain size.
Stations for these samples correspond to the 3 locations for installation of
groundwater well pairs (to be collected in late December, 2010) and 6 locations of
geotechnical parameter measurements within the impoundments north of I-10
(collected in October, 2010). An additional soil jar will be collected from these sample
intervals for possible future analysis of secondary COPCs. Sampling for the 6 locations
followed the sample collection matrix provided in Table A-5. Samples from depths of
0 to 6 inches (0 to 15 cm) and 6 to 12 inches (15 to 30 cm) from the three locations
corresponding to the groundwater well pairs will be collected as described here, and
performed during execution of the Groundwater SAP.

« Area 4. Sampling will be described in an Addendum to this FSP.

« Background Areas: Surface and subsurface soil samples will be collected at 20
background stations from one or more areas shown on Figure A-3. The background
soil sample locations will be determined on the basis of safety, accessibility, and
permissions prior to initiating field activities. Soil samples will be collected at depths
0 to 6 inches (0 to 15 ¢cm) and 6 to 12 inches (15 to 30 cm) and will be analyzed for
primary COPCs, TOC, and grain size. An additional soil sample in a unique jar will
be collected from these sample intervals for possible future analysis of secondary

COPCGCs. Deep subsurface soil samples at 12 to 24 inches (30 to 60 cm) will not be
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1.2

collected at the background area stations.

Soils from Groundwater Well Borings: Deep subsurface soils samples will be
collected during drilling of groundwater wells necessary for the groundwater study,
and will be archived for possible future analysis of primary COPCs and TOC; samples
will be analyzed for grain size and TOC (using the Walkley Black method, Table 8 of
the main Soil SAP) immediately following collection. Samples collected from each 5-
foot interval will be archived for possible future chemical analyses. Field personnel
advancing the well borings will collect the soil samples according to the methods
described in a standard operating procedure (SOP) that is attached to the
Groundwater SAP (in progress); field forms and boring logs to be used for the soil

samples from groundwater well borings are also provided in the Groundwater SAP.

Document Organization

This FSP describes the field methods that will be used to collect soil for components of the

2010 soil study addressing nature and extent and exposure assessment. The background,

rationale, data quality objectives, and overall study design are described in detail in the SAP.

Section 2 of this FSP describes the field procedures and sample packaging and shipping

requirements that will be followed by the technical team during the field study. Section 3

summarizes field documentation and chain-of-custody (COC) procedures. Field data

reporting and field custody procedures are discussed in Section 3.

The following documents are provided as attachments to this FSP:

Attachment Al: Addendum 3 to the Overall Health and Safety Plan: Soil Sampling
Health and Safety Plan. This document describes the specific requirements and
procedures that will be implemented to minimize the safety risk to personnel who
carry out the field study program for soil collection. It is an addendum to the
project’s overall health and safety plan (HASP; Anchor QEA 2009).

Attachment A2: Standard Operating Procedures. The SOPs describe the procedures
that will be used to collect surface and subsurface soils.

Attachment A3: Field Forms. This attachment contains examples of various forms
that will be used during field sampling, including a boring log, a field change request
form, and a COC form.

Attachment A4: USEPA Risk Assessment Guidance Forms (per the UAO Statement
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of Work). This attachment contains the risk assessment guidance forms from USEPA

(1992) that were stipulated in Item 17a of the UAO statement of work.
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2 SAMPLING PROCEDURES

The following sections describe the detailed procedures and methods that will be used during
the 2010 soil study, including sampling procedures, recordkeeping, sample handling, storage,
and field quality control (QC) procedures. Sample collection and processing will be
conducted in accordance with the SOPs provided in Attachment A2. Depending on field
conditions, procedures specified in the referenced SOPs may be modified if necessary. All
field activities will be conducted in accordance with the soil HASP addendum that is

provided as Attachment Al.

2.1 Field Survey and Sampling Methods

The following sections present the soil sampling methodology.

2.1.1 Field Equipment and Supplies

Field equipment and supplies include sampling equipment, utensils, decontamination
supplies, sample containers, coolers, shipping containers, log books and forms, personal
protection equipment, and personal gear. Protective wear (e.g., nitrile gloves) is required to
minimize the possibility of cross-contamination between sampling locations. Additional

information on protective wear required for this project is provided in Attachment Al.

Surface soil samples 0 to 6 inches (0 to 15 cm) will be collected using stainless-steel shovels,
trowels, or spoons. A coring device (e.g., hand-held corers, hand auger, or equivalent type of

equipment) or stainless steel shovel will be used for subsurface soil sample collection.

Sample jars, preservatives, laboratory-grade distilled water, coolers, and packaging material
for the samples will be supplied by the analytical laboratory. Details on the numbers and
type of sample containers are provided in the SAP and in Table A-2 of this FSP. The field
lead and field personnel in charge of sample handling in the field will use a sample matrix
table (Table A-3) as a QC check to ensure that all samples have been collected at a given
station and to record sample and tag numbers. This table includes the total number and type
of sample jars required for each analysis at each sampling station. Table A-3 also includes the
soil samples that will be collected during advancement of the monitoring well borings

(Groundwater SAP, in progress), but these samples will be collected as part of groundwater
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well installation, not at the same time as the nature and extent and exposure samples are

collected. The Groundwater SAP and FSP (in progress) describe that sampling process.

Commercially available, pre-cleaned jars will be used for the samples, and the testing
laboratories will maintain a record of certification from the suppliers. The bottle shipment
documentation will include batch numbers. With this documentation, jars can be traced to
the supplier, and bottle-wash analysis results can be reviewed. The bottle-wash certificate

documentation will be archived in Integral’s project file.

Sample containers will be clearly labeled at the time of sampling. Labels will include the
task name, sample number, sampler’s initials, analyses to be performed, and sample date and

time. Sample numbering and identification procedures are described in detail in Section 3.5.

2.1.2 Sample Location Positioning

Latitude and longitude coordinates will be obtained at the locations where soil samples are
collected. The station coordinates will be collected at a single location in the approximate
middle of the subsample locations. A differential global positioning system (DGPS) will be
used to document the sample collection locations. The standard projection method to be
used during field activities is Horizontal Datum: NAD1983_StatePlane, Texas South Central,
FIPS 4204, US feet. The positioning objective is to accurately determine and record the
positions of all sampling locations to within +2 m. Proposed soil sampling location

coordinates are provided in Table A-4.

The DGPS unit consists of a global positioning system (GPS) receiver and a differential
receiver located at a horizontal control point. At the control point, the GPS-derived position
is compared with the known horizontal location, offsets or biases are calculated, and the
correction factors are telemetered to the GPS receiver. Positioning accuracies on the order of
+1 to 3 m can be achieved by avoiding the few minutes per day when the satellites are not
providing the appropriate quality of signal (SOP AP-06). The GPS unit provides the operator
with a listing of the time intervals during the day when accuracies are decreased. Avoidance
of these time intervals permits the operator to maintain better positioning accuracy

(SOP AP-06).
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2.1.3 Surface Soil Sample Collection

The equipment and procedures that will be used to collect surface soil samples during the
2010 soil study are discussed in the following sections. The estimated numbers of field
locations that will be sampled are listed in Table A-1. The holding time requirements for the
soil samples following field collection are specified in Table A-2. Soil samples will be

collected in accordance with the sample matrix table (Table A-3).

Surface soil samples 0 to 6 inches (0 to 15 cm) may be collected with a variety of sampling
equipment depending upon the conditions encountered in the field, including stainless-steel
shovels, trowels, and spoons. At each of the sampling stations, a minimum of three grab
samples will be collected within approximately 2 feet of each other. Any vegetative material or
crushed concrete debris will be removed from the surface prior to sample collection and from
the sample. A description of the type and depth of concrete/debris removed will be noted on
the boring log or in the field logbook. Methods for surface soil sampling are provided in SOP
SL-05 (Attachment A2).

One surface soil sample will be collected at each station location sampled for delineation of
the nature and extent of contamination, to support exposure assessment, and to evaluate
contaminant fate and transport. The samples will be analyzed for primary COPCs, TOC, and
grain size. Additional soil from each sample will be archived for possible future analysis of
secondary COPCs (Table A-3). The surface soil will be described in accordance with SOP SL-
04 (Attachment A2) and American Society for Testing and Materials (ASTM) guidelines (ASTM
2000) on a boring log form (Attachment A3).

Surface soil will be placed into a decontaminated, stainless-steel bowl and homogenized using
a stainless-steel spoon or other stainless-steel mixing implement until the soil attains a
visually uniform color and texture. The soil sample in the bowl will be covered with
aluminum foil until a sufficient quantity of soil (approximately 500 g per station) is collected.
Soil subsamples will then be removed for the various kinds of laboratory analyses and for

archiving.
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The surface soil composite samples will be placed in labeled, laboratory-cleaned sample
containers with Teflon-lined lids (Table A-2). Each sample container will be clearly labeled
with the task name, sample number, type of analysis to be performed, date and time, and
initials of person(s) preparing the sample. Containers that will be frozen at -20 degrees
Celsius (i.e., archived samples) will have 0.5-1 inch (1.3-2.6 cm) of headspace above the soil
to prevent the jars from breaking during storage at the laboratory. Immediately after sample

containers are filled, the samples will be stored on ice (4 + 2°C).

As stated above, the sample matrix table (Table A-3) shows the total number of sample jars
for each analysis needed at each sampling station. Integral’s field lead and field personnel in
charge of sample handling will use this table as a QC check to ensure that all samples at a

given station are collected and that the appropriate sample container is used for each sample.

2.1.4 Subsurface Soil Sample Collection

The equipment and procedures used to collect subsurface soil samples during the 2010 soil
study are discussed in the following sections. The estimated numbers of field locations that
will be sampled are listed in Table A-1. The holding time requirements for the soil samples
following field collection are specified in Table A-2. Soil samples will be collected in

accordance with the sample matrix table (Table A-3).

Subsurface soil samples from 6 to 12 inches (15 to 30 cm) will likely be collected with a
stainless steel shovel. Soil samples from 12 to 24 inches (30 to 60 cm) will likely be collected
using a hand auger through the middle of the holes dug to collect the 6 to 12 inch (15 to

30 cm) soil samples. Alternatively, a hand corer (or similar coring device) may be used to
collect both subsurface soil samples. A minimum of three subsamples will be collected for
the appropriate intervals within approximately 2 feet of each other at each station. If sample
volume requirements dictate the need for additional soil, then additional subsamples will be
collected and the soil will be composited from the appropriate interval. Any separate soil
horizons that are observed in the core will be noted on the boring log (Attachment A3), but

will not alter the collection interval provided in Table A-3.
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Processing of the subsurface soil samples will occur in the field. The soil collected from each
sample interval will be placed in a decontaminated stainless steel bowl and photographed.
The photograph will include a tape measure for scale and a station identifier written on a
white board. The subsurface soil samples will be described in accordance with SOP SL-04
(Attachment A2) and ASTM guidelines (ASTM 2000) on a boring log form (Attachment A3).
Subsurface soil sample collection methods will generally follow the methods for surface soil
sampling as specified in SOP SL-05 (Attachment A2).

The soil from each subsurface sample interval will be homogenized with a decontaminated
stainless-steel mixing implement (e.g., spoon) until the soil attains a visually uniform color
and texture. If a hand corer is utilized to collect the sample, soil touching the sides of the
core tube will be excluded from each sample. The soil sample in the bowl will be covered
with aluminum foil until a sufficient quantity of soil (approximately 500 g per station) is
collected. Soil subsamples will then be removed for the various kinds of laboratory analyses

and archiving.

The subsurface soil composite samples will be placed in labeled, laboratory-cleaned sample
containers with Teflon-lined lids (Table A-2). Each sample container will be clearly labeled
with the task name, sample number, type of analysis to be performed, date and time, and
initials of person(s) preparing the sample. Containers that will be frozen (i.e., archived
samples) will have 0.5 to 1 inch (1.3 to 2.6 cm) of headspace above the soil to prevent the jars
from breaking during storage at the laboratory. Immediately after sample containers are

filled, the samples will be stored on ice (4 + 2°C).

The subsurface soil samples will be archived or analyzed for primary COPCs, TOC, and grain
size in accordance with Table A-3. Integral’s field lead and field personnel in charge of
sample handling in the field will use this table as a QC check to ensure that all samples at a

given station are collected and that the appropriate sample container is used for each sample.

2.1.5 Equipment Decontamination

Before sampling begins at a location, the sampling and compositing equipment (i.e., stainless-

steel bowls, spoons, and hand auger) will be scrubbed with a standard detergent (e.g.,
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Alconox® or Liquinox®), rinsed with water (potable, deionized, or distilled), and rinsed with
laboratory-grade distilled or deionized water. After cleaning, the decontaminated sampling
and compositing equipment will be covered with aluminum foil to protect it from possible

contamination.

All non-dedicated sampling equipment that comes into contact with the soil samples (e.g.,
hand auger, core catchers, grab samplers, core liners, stainless-steel bowls, and utensils) will
be decontaminated prior to use and between samples. Non-dedicated sampling equipment
will be decontaminated following procedures in SOP SL-01 (Attachment A2), except that no
solvent rinse will typically be used. If samples are collected that include obvious oily
contamination, the sampling equipment used to collect and process them will be
decontaminated using a separate decontamination station dedicated to heavily impacted
equipment. This equipment will be wiped with a solvent following the initial
decontamination, and it will undergo a second decontamination sequence using the standard

decontamination procedures used for the non-oil-impacted equipment.

2.2 Field Quality Control Samples

Field QC samples will be used to assess sample variability and evaluate potential sources of
contamination. The types of QC samples that will be collected for the 2010 soil study are
described in this section. Detailed information on quality assurance and quality control
(QA/QC) procedures, limits, and reporting are described in detail in the SAP. The estimated
numbers of field QC samples to be collected are listed in the sample matrix table (Table A-3).
If QC problems are encountered, they will be brought to the attention of Integral’s QA
coordinator. Corrective actions, if appropriate, will be implemented to meet the task’s data

quality indicators.

Field QC samples will include field split samples, standard reference materials, equipment

filter wipe blanks, and filter blanks. The Field QC samples will be collected in accordance
with SOP SL-02 (Attachment A2). The following QC samples will be collected in the field
and analyzed by the analytical laboratory:

« Field split samples will be collected and analyzed to assess the variability associated

with sample processing and laboratory variability. Blind field split samples will be
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collected at a minimum frequency of 1 field split sample per 20 soil samples. A total
of 5 field split samples will be collected during the soil study (Table A-3). Samples
will be assigned unique numbers and will not be identified as field splits to the
laboratory. Field split samples will be collected from both surface and subsurface soil
samples for chemical analysis. A minimum of one field split sample will be collected
for each kind of sample collected.

« Standard reference materials are samples of known concentration that have typically
undergone multilaboratory analyses using a standard method. Reference materials
provide a measure of analytical performance and/or analytical method bias. One
standard reference material for soil will be submitted from the field and analyzed for
dioxins and furans.

« Equipment filter wipe blanks will be collected to help identify possible contamination
from the sampling environment or from the sampling equipment (e.g., stainless-steel
shovel, coring device, spoons, and mixing bowls). Equipment filter wipe blanks will
be generated at approximately 5 percent of the soil sampling stations at a minimum,
with at least one filter wipe blank collected for each type of sampling equipment. A
total of 9 equipment filter wipe blanks will be collected during the soil study
(Table A-3). One equipment filter wipe will be prepared for each analysis type. If
multiple analyses are requested, separate sets of filter wipes will be collected for each
analysis type for each kind of sampling equipment used, as the equipment can be
wiped down only once for each piece of filter paper. This ensures that the filter wipe
result represents the most conservative estimate of cross contamination for each
analysis type. (Note: Filter papers must be stored in their original box, wrapped
carefully in three layers of aluminum foil, or contained in a glass jar. The filter paper
box cannot be stored in plastic bags or containers.). All equipment wipe samples will
be clearly noted in the field log (e.g., sample identifier, equipment type, date and time
of collection, analysis, and filter lot number).

« Filter blanks are prepared in the field to evaluate potential background concentrations
present in filter paper used for the equipment filter wipe blank. Filter blanks will be
collected at a minimum frequency of one for each lot number of filter papers used for

collecting the equipment wipe blanks.
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2.3 Sample Packaging and Transport

As mentioned above, sample coolers and packing materials will be supplied by the analytical
laboratories. Sample packaging and transport will follow SOP AP-01 (Attachment A2).
Individual sample jars will be labeled and placed into plastic bags and sealed. Samples will
then be packed in a cooler lined with a large plastic bag. Glass jars will be packed to prevent
breakage and separated in the cooler by bubble wrap or other shock-absorbent material. Ice
in sealed plastic bags will then be placed in the cooler to maintain a temperature of
approximately 4°C (+2°C). When the cooler is full, the COC form will be placed into a zip-
locked bag and taped to the inside lid of the cooler. A temperature blank will be added to
each cooler. Each cooler will be sealed with two COC seals, one each on the front and side
of the cooler. Labels indicating “This End Up "with an arrow and “Fragile” will be attached

to each cooler.

The shipping containers will be clearly labeled (i.e., name of task, time and date container
was sealed, person sealing the cooler, and company name and address) for positive
identification. These packaging and shipping procedures are in accordance with U.S.
Department of Transportation regulations (49 CFR 173.6 and 49 CFR 173.24). Coolers
containing samples for chemical analyses will be transported to the laboratory by courier or

overnight shipping service.

After the chemistry samples have been received by the laboratory, they will be stored under
refrigeration (4 + 2°C). Archive soil samples collected from each composite sample for

possible future analysis will be stored frozen at —20°C.

2.4 Study-Derived Wastes

Any excess phosphate-free, detergent-bearing liquid wastes from decontamination or any
sample remaining after processing will be deposited in the vicinity of the collection area.
Excess soils will be returned to the location where they were collected. Any dry waste (e.g.,
contaminated boots, bibs, Tyvek™ suits, contaminated soils) present at the end of the
sampling event will be segregated and containerized (e.g., 55-gallon drums) and disposed of
by a subcontractor specialized in hazardous waste removal. The subcontractor will be

required to have, at a minimum, a drum management service that provides the following:
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« Proper waste identification including full analytical capability
« Pickup and disposal of a broad range of hazardous wastes

« Safe and proper transportation

« Environmentally sound treatment and disposal

« Regularly scheduled service visits with manifest and label preparation.

All disposable materials used for sample collection and processing, such as paper towels and
gloves, will be placed in heavyweight garbage bags or other appropriate containers.
Disposable supplies that do not contain Site soil will be removed from the Site by sampling

personnel and placed in a normal refuse container for disposal at a solid waste landfill.
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3 FIELD DOCUMENTATION

The integrity of each sample from the time of collection to the point of data reporting must
be maintained. Proper record-keeping and COC procedures will allow samples to be traced
from collection to final disposition. Representative photographs will be taken of each area
where samples are collected. A photograph will be taken of each surface and subsurface soil
interval collected. Site photos from various angles and close-up views of the overall
conditions will also be taken as necessary. Field documentation procedures will follow
guidelines provided in SOP AP-02 (Attachment A2).

3.1 Field Log Book

All field activities and observations will be noted in a log book. The field log book will be a
bound document and may contain individual field and sample log forms (depending on the
sampling activity). Information will include personnel, date, time, station designation,
sampler, types of samples collected, and general observations. Any changes that occur
during sampling (e.g., personnel, responsibilities, or deviations from the FSP) and the reasons
for these changes will be documented. The log book will identify on-site visitors (if any) and
the number of photographs taken at each sampling location. Each field lead is responsible
for ensuring that their respective field log book and all field data forms are correct.

Requirements for log book entries will include the following:

« Log books will be bound, with consecutively numbered pages.

« Removal of any pages, even if illegible, will be prohibited.

« Entries will be made legibly with black (or dark) waterproof ink.

« Unbiased, accurate language will be used.

« Entries will be made while activities are in progress or as soon afterward as possible
(the date and time that the notation is made should be recorded, as well as the time of
the observation itself).

« Each consecutive day’s first entry will be made on a new, blank page.

« The date and time, based on a 24-hour clock (e.g., 0900 for 9:00 a.m. and 2100 for
9:00 p.m.), will appear on each page.

In addition to the preceding requirements, the person recording the information must initial

and date each page of the field log book. If more than one individual makes entries on the
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same page, each recorder must initial and date each entry. The bottom of the page must be

signed and dated by the individual who makes the last entry.

Log book corrections will be made by drawing a single line through the original entry,
allowing the original entry to be read. The corrected entry will be written alongside the

original. Corrections will be initialed and dated and may require a footnote for explanation.

The type of information that may be included in the field log book and/or field data forms

includes the following:

o Task name, task location, and task number

o Task start date and end date

« Weather conditions

« Name of person making entries and other field staff

« On-site visitors, if any

« Station number and location

« Date and collection time of each sample

« The sample number for each sample to be submitted for laboratory analysis

« The specific date and time with corresponding station number associated with the
sampling location coordinates derived from DGPS

« Specific information on each type of sampling activity

« The sample number, date and time of collection, equipment type, and the lot number
for the box of filter papers used for field QC samples

« Observations made during sample collection, including weather conditions,
complications, and other details associated with the sampling effort

« Sample description (source and appearance, such as soil type, color, presence of
anthropogenic material, and presence and type of biological structures, other debris,
oil sheens, and odor)

« Soil penetration depth (nearest 0.5 cm) based on soil depth at the center of the
excavation

« Any visible debris near any of the sampling locations

« Any surface vegetation that is removed from the sampling location prior to sampling

« The locations of any surface water runoff or seeps that are located near any of the

sampling stations
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« The number of photographs taken at the sampling location
« A record of Site health and safety meetings, updates, and related monitoring

« Any deviation from the FSP and reasons for deviation.

In addition, a sampling location map will be updated during sampling and will be maintained
throughout the sampling event. All log books must be completed at the time that any
observations are made. Copies of all log books and forms will be retained by the technical

team.

3.2 Boring Logs

The field geologist will provide soil descriptions in accordance with SOP SL-06
(Attachment A2) and ATSM guidelines (ASTM 2000) for the soils on a standard boring log

(Attachment A3). Boring logs will include the following information:

« Soil descriptions

« Date and time of collection of each soil sample

« Names of field personnel collecting and handling the samples

« Type of sampling equipment used (e.g., stainless steel, hand-corer)
« The sample station identification

o The sample number

« Length and depth intervals of each core section and estimated recovery (if applicable).

Samples to be collected from borings at groundwater wells will be recorded using boring logs

specified in the related discussion in the Groundwater FSP.

3.3 Chain-of-Custody Procedures

Samples are in custody if they are in the custodian’s view, stored in a secure place with
restricted access, or placed in a container secured with custody seals (see SOP AP-03). A
COC record will be signed by each person who has custody of the samples and will
accompany the samples at all times. Copies of the COC will be included in laboratory and
QA/QC reports. Attachment A3 contains an example of the COC form that will be used
during the 2010 soil study.
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At a minimum, the form will include the following information:

« Site name

+ Field lead’s name and team members responsible for collection of the listed samples

« Collection date and time for each sample

« Sample type (i.e., sample for immediate analysis or archive)

« Number of sample containers shipped

« Requested analyses

« Sample preservation information (if any)

« Name of the carrier relinquishing the samples to the transporter, noting date and time

of transfer and the designated sample custodian at the receiving facility.

Integral’s field lead will be the designated field sample custodian for their respective
sampling events and will be responsible for all sample tracking and COC procedures for the
samples that their respective teams collected in the field. The field sample custodian will be
responsible for final sample inventory and will maintain sample custody documentation.
The field sample custodian will complete COC forms prior to removing samples from the
field. Upon transferring samples to the laboratory sample custodian (if a local laboratory is
selected) or shipping courier (as appropriate), the field sample custodian will sign, date, and
note the time of transfer on the COC form. The original COC form will be transported with
the samples to the laboratories. All samples will be shipped to the testing laboratories in

either coolers or shipping containers sealed with custody seals.

Each laboratory will designate a sample custodian who will be responsible for receiving
samples and documenting their progress through the laboratory analytical process. The
sample custodian for each laboratory will establish the integrity of the custody seals upon
sample arrival at the laboratory. The laboratory sample custodian will also ensure that the
COC and sample tracking forms are properly completed, signed, and initialed upon receipt of

the samples.

When the laboratory receives the samples, the laboratory sample custodian will conduct an
inventory by comparing sample labels to those on the COC document. The custodian will
enter the sample number into a laboratory tracking system by task code and sample

designation. The custodian will assign a unique laboratory number to each sample and will
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be responsible for distributing the samples to the appropriate analyst or for storing samples at

the correct temperature in an appropriate secure area.

3.4 Station Numbering

All stations will be assigned a unique identification code based on a designation scheme
designed to suit the needs of the field personnel, data management, and data users. Soil
sampling station numbers will include “S]” to indicate San Jacinto followed by a two-letter
code for the type of sample to be collected at a given location (TS). The letters will be
followed by a three-digit number (e.g., 014, 020, 031). The station numbers will increase as
the stations move to the west and south. An example soil station number for the 2010 soil
study would be SJTS024.

Station numbers will not be recorded on sample labels or COC forms to prevent analytical

laboratories from seeing the relationships between samples and stations.

3.5 Sample Identifiers
Samples will be labeled in accordance with SOP AP-04 (Attachment A2). Each soil sample

from a given station will also have a unique label identifier. Sample identifiers will be
established before field sampling begins and assigned to each sample as it is collected.
Sample identifiers consist of codes designed to fulfill three purposes: 1) to identify related
samples (i.e., field split samples) to ensure proper data analysis and interpretation (sample
identification code); 2) to obscure the relationships between samples so that laboratory
analysis will be unbiased by presumptive similarities between samples (sample number); and
3) to track individual sample containers to ensure that the laboratory receives all of the
material associated with a single sample (tag number). The sample identification code,

sample number, and tag number are described below:

« A sample identification code for each surface sample will be created as follows: the
station number (e.g., SJTS024), followed by an alpha character attached to the sample
identifier that will distinguish between the different sample intervals (e.g., A = 0—

6 inches [0-15 cm], B = 6-12 inches [15-30 cm], C = 12-24 inches [30—60 cm]).
Example identifiers for a soil sample station would be SJTS024-A, SJTS024-B, and
SJTS024-C. Field splits will include “~-DUP” following the alpha character denoting
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the sample interval. The sample identifier code will not be provided on the COC
form since the codes contain station information and sample quality control
information. Instead, the COC will contain a blind sample number to identify each
sample (see next bullet).

« The sample number is an arbitrary number assigned to each soil sample collected
(e.g., SL0O001, SL0002) for chemical analysis. All subsamples of a composited field
sample will have the same sample number. Each field split sample will have a
different sample number, and the sample numbers of related field QC samples may
not share any content. The sample number appears on the sample containers and the
COC forms. Sample numbers will be assigned sequentially in the field.

« A unique numeric sample tag number will be attached to each sample container. If
the amount of material (i.e., everything associated with a single sample number) is too
large for a single container or will be shipped to multiple analytical laboratories, each
container will have the same sample number and a different sample label with a
unique sample tag number. A sample will also be split between containers if a
different preservation technique is used for each container (i.e., because different
analyses will be conducted). The sample tag number will appear on the COC forms.
Tag numbers are used by laboratories only to confirm that they have received all of
the containers that were filled and shipped. Data are reported by sample number.

Sample labels will be preprinted with tag numbers.

For equipment filter wipe blanks, sequential identifiers starting at 901 will be assigned
instead of station numbers. For example, the first filter wipe blank for a surface soil sample
collected with a stainless steel spoon and stainless steel bowl will be labeled as SSFW-901S,
whereas the second filter wipe blank for a subsurface soil sample collected with a coring
device will be labeled as SSFW-902C (SS = soil sample, FW = filter wipe, S = surface soil
sampling equipment, and C = subsurface soil sampling equipment). The sample number for

each equipment filter blank will be sequential beginning at FW0001.
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4 FIELD DATA MANAGEMENT AND REPORTING PROCEDURES

During field operations, effective data management is critical to providing consistent,
accurate, and defensible data and data products. Daily field records (a combination of field
log books, field forms, if any, and COC forms) will make up the main documentation for field
activities. Upon completion of sampling, field notes, data sheets (if any), and COC forms will
be scanned to create an electronic record. Field data will be manually entered into the
project database. One hundred percent of the transferred data will be verified based on hard
copy records. Electronic QA checks to identify anomalous values will also be conducted

following entry.
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Table A-1
Number of Soil Sampling Locations®

Number of
Sample Group Sampling Method and Depth Locations” Sample Locations Analytes Study Elements
Site surface soil Stainless steel shovel, trowel, or spoon 18 Within Area 1 Primary COPCs, TOC, and grain size Nature and extent, exposure
0-6 inches (0-15 cm) assessment, fate and transport
Site subsurface soil Stainless steel shovel, hand auger, or hand 18 Within Area 1 Primary COPCs, TOC, and grain size Nature and extent, exposure
corer assessment
6-12 inches (15-30 cm)
Site deep subsurface soil Stainless steel shovel, hand auger, or hand 8 Within Area 1 Primary COPCs, TOC, and grain size Nature and extent, exposure
corer assessment
12-24 inches (30-60 cm)
Groundwater well boring soils Well-boring equipment specified in the 3 Within Area 3 Lithology and grain size. Archival for chemistry. CSM and fate and transport.
Groundwater SAP. All 5-foot intervals,
composited across the depth of the sample
increment.
Groundwater well boring surface Stainless steel shovel, hand auger, or hand 3 Within Area 3 Primary COPCs, TOC, and grain size Nature and extent, exposure
and shallow subsurface soils corer assessment
0-6 inches (0-15 cm),
6-12 inches (15-30 cm)
Site surface soil Stainless steel shovel, trowel, or spoon 6 Within Area 3 Primary COPCs, TOC, and grain size Nature and extent, exposure
0-6 inches (0-15 cm) assessment
Site subsurface soil Stainless steel shovel, hand auger, or hand 6 Within Area 3 Primary COPCs, TOC, and grain size Nature and extent, exposure
corer assessment
6—12 inches (15-30 cm)
Background surface soil Stainless steel shovel, trowel, or spoon 20 Background areas in the vicinity of the site  |Primary COPCs, TOC, and grain size Assessment of background
0-6 inches (0-15 cm) conditions
Background shallow subsurface soil |Stainless steel shovel, hand auger, or hand 20 Background areas in the vicinity of the site  |Primary COPCs, TOC, and grain size Assessment of background
corer conditions
6-12 inches (15-30 cm)

Notes

COPC = chemical of potential concern

TOC = total organic carbon

a - Additional samples will be collected south of I-10. The approach, design and sample numbers and purpose are described in Soil SAP Addendum 1.

b - Locations of samples collected for the TCRA are not included in these location counts.
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Table A-2

Sample Containers, Preservation, and Holding Time Requirements

San Jacinto River Waste Pits Superfund Site

Container *
Matrix Type Size Laboratory Parameter Preservation Holding Time Sample Size e
Soil
WMG 8 oz. TBD TOC 4+2°C 28 days 1g
Metals 4+2°C 6 months 10g
Mercury 4+2°C 28 days 5g
WMG 16 oz. TBD Grain size 4+2°C 6 months 100 g
WMG 8 oz. TBD Dioxins/furans 4 + 2°C/Deep frozen (-20°C) ¢/ -10°C d 1year/1year® 50g
WMG 8 oz. TBD PCBs 4+ 2°C/Deep frozen (-20°C) / -10°C ¢ 1year/1year® 50¢g
WMG 8oz TBD SVOC/Archival 4 +2°C/ Deep frozen (-20°C) © 1year' 50g
Equipment Filter Wipe Blanks
HDPE 4 0z. TBD Metals 4+2°C 6 months 1 wipe
HDPE 4 o0z. TBD Mercury 4+2°C 28 days 2 wipe
AG 4 0z. TBD Dioxins/furans 4+2°C 1year/1year® 3 wipe
AG 4 0z. TBD SVOCs 4+2°C 7 days/40 days © 4 wipe
Notes
AG = amber glass
HDPE = high density polyethylene
PCB = polychlorinated biphenyl
SVOC = semivolatile organic compound
TBD = to be determined
TOC = total organic carbon
WMG = wide mouth glass
a - The size and number of containers may be modified by the analytical laboratory.
b - Sample sizes are estimated.
¢ - Samples will be shipped to the laboratory on ice at 4 + 2°C. Once received at the laboratory, samples will be stored at -20°C.
d - Extracts will be stored at -10°C.
e - Holding time for samples prior to extraction/ holding time for extracts.
f - Holding time for frozen samples is 1 year.
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Table A-3

Field Sample Collection Matrix

Soil Sample Analyses
Blank Filter Wipes
Primary Secondary Ghost Wipe Whatman Grade 42 Filters
TOC, Metals
(including mercury) Grain Size BEHP Dioxins and Furans Archive: PCBs Archival Metals Mercury BEHP Dioxins and Furans SVOCs
8 0z WMG® 16 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG®
4+2°C/ 4+2°c/ 4+2°¢c/
Station Deep frozen Deep frozen Deep frozen
Number Sample Identifier Sample Number Sample Depth Sample Type 4+2°C 4+2°C 4+2°C (-20°C)°/-10 °C (-20°C) (-20°C) 41+2°C 412°C 4+2°C 412°C 4+2°C
Soil Sample Area 1
|:| SJTS014-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag# Tag # Tag# Tag # Tag # Tag# NA NA NA NA NA
SITS014
SJTS014-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJTS015-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJTEIS SJTS015-A-DUP sL_ _ _ _ 0-6 inches (0-15 cm) Field Split Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJTS015-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJTS016-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJ'IElG SJTS016-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag# NA NA NA NA NA
SJTS016-C SL_ _ _ _ 12-24 inches (30-60 cm) Normal Tag # Tag# Tag # Tag# Tag# Tag# NA NA NA NA NA
SITS017-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag# Tag# Tag# Tag # Tag# Tag# NA NA NA NA NA
SJTEN SITS017-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJTS017-C sL_ _ _ _ 12-24 inches (30-60 cm) Normal Tag# Tag# Tag # Tag # Tag# Tag# NA NA NA NA NA
SJTS018-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJTEIB SJTS018-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJTS018-C sL_ _ _ _ 12-24 inches (30-60 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
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Table A-3

Field Sample Collection Matrix

Soil Sample Analyses
Blank Filter Wipes
Primary Secondary Ghost Wipe Whatman Grade 42 Filters
TOC, Metals
(including mercury) Grain Size BEHP Dioxins and Furans Archive: PCBs Archival Metals Mercury BEHP Dioxins and Furans SVOCs
8 0z WMG® 16 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG®
4+2°c/ 4+2°¢c/ 4+2°¢c/
Station Deep frozen Deep frozen Deep frozen
Number sample Identifier sample Number sample Depth Sample Type 4+2°C 4+2°C 4+2°C (-20°C)°/-10 °C (-20°C) (-20°C) 4+2°C 4+2°C 4+2°C 4+2°C 4+2°C
SJTS019-A SL_ . _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJTElQ SJTS019-B SL_ . _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJTS019-C SL_ . _ 12-24 inches (30-60 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
D SJTS020-A SL_ . _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SITS020
SJTS020-B SL_ . _ _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SITS021-A SL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJTEZl SJTS021-B SL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJTS021-C SL_ _ _ _ 12-24 inches (30-60 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJTS022-A SL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJTEZZ SJTS022-B SL_ . _ _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJTS022-B-DUP SL_ . _ _ 6-12 inches (15-30 cm) Field Split Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJTS023-A SL_ . _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJTEB SJTS023-B SL_ . _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJTS023-C SL_ _ _ _ 12-24 inches (30-60 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SITS024-A SL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJTEM SJTS024-B SL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJTS024-C SL_ _ _ _ 12-24 inches (30-60 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
] . ) Equipment filter
SSFW-901S FW_ _ _ _ Surface Sampling Equipment X d NA NA NA NA NA NA Tag# Tag# Tag# Tag# Tag#
FW Blank wipe blank
Shallow Subsurface S li Equipment filter
0 SSFW-902C W Allow SUBSUTTACE Sampling qutp ) NA NA NA NA NA NA Tag# Tag# Tag# Tag# Tag#
FW Blank Equipment wipe blank
D Subsurface S li Equipment filter
0 SSFW-903C W eep subsuriace samping qutp ) NA NA NA NA NA NA Tag# Tag# Tag# Tag# Tag#
FW Blank Equipment wipe blank
Soil Field Sampling Plan 2011 December 2010
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Table A-3

Field Sample Collection Matrix

Soil Sample Analyses
Blank Filter Wipes
Primary Secondary Ghost Wipe Whatman Grade 42 Filters
TOC, Metals
(including mercury) Grain Size BEHP Dioxins and Furans Archive: PCBs Archival Metals Mercury BEHP Dioxins and Furans SVOCs
8 0z WMG® 16 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG®
4+2°c/ 4+2°¢c/ 4+2°¢c/
Station Deep frozen Deep frozen Deep frozen
Number Sample Identifier Sample Number Sample Depth Sample Type 4+2°C 4+2°C 4+2°C (-20°C)b/-10 °C (-20°C) (-20°C) 4+2°C 4+2°C 4+2°C 4+2°C 4+2°C
. D SSFB-904C FB _ _ _ _ Filter paper NA NA NA NA NA NA Tag# Tag# Tag# Tag# Tag#
Filter Paper
|:| SJTS025-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag# Tag # Tag # Tag# NA NA NA NA NA
SJTS025
SJTS025-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag # Tag# Tag # Tag# Tag # Tag# NA NA NA NA NA
SITS026-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
|:| SJTS026-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SITS026
SJTS026-C sL_ _ _ _ 12-24 inches (30-60 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJTS026-C-DUP sL_ _ _ _ 12-24 inches (30-60 cm) Field Split Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
|:| SITS027-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SITS027
SITS027-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
|:| SJTS028-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag# NA NA NA NA NA
SJTS028
SJTS028-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag # Tag# Tag # Tag# Tag # Tag# NA NA NA NA NA
|:| SJTS029-A SL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag# Tag# Tag # Tag# Tag # Tag# NA NA NA NA NA
SJTS029
SJTS029-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag # Tag# Tag # Tag# Tag# Tag# NA NA NA NA NA
|:| SJTS030-A st _ _ _ 0-6 inches (0-15 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJTS030
SJTS030-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
|:| SJTS031-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJTS031
SJTS031-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
Soil Field Sampling Plan 2011 December 2010
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Table A-3

Field Sample Collection Matrix

Soil Sample Analyses
Blank Filter Wipes
Primary Secondary Ghost Wipe Whatman Grade 42 Filters
TOC, Metals
(including mercury) Grain Size BEHP Dioxins and Furans Archive: PCBs Archival Metals Mercury BEHP Dioxins and Furans SVOCs
8 0z WMG® 16 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG®
4+2°c/ 4+2°¢c/ 4+2°¢c/
Station Deep frozen Deep frozen Deep frozen
Number Sample Identifier Sample Number Sample Depth Sample Type 4+2°C 4+2°C 4+2°C (-20°C)°/-10 °C (-20°C) (-20°C) 41+2°C 412°C 4+2°C 412°C 4+2°C
Background Soil Sample Areas
D SJBSS001-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag# Tag # NA NA NA NA NA
SJBSS001
SJBSS001-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag # Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJBSS002-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag # Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJBEOOZ SJBSS002-A-DUP sL_ _ _ _ 0-6 inches (0-15 cm) Field Split Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJBSS002-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
D SJBSS003-A st _ _ _ 0-6 inches (0-15 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJBSS003
SJBSS003-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
] SJBSS004-A sL_ 0-6 inches (0-15 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag # NA NA NA NA NA
SJBSS004
SJBSS004-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
D SJBSS005-A SL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag# Tag# Tag# NA NA NA NA NA
SJBSS005
SJBSS005-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag# Tag# Tag# Tag# NA NA NA NA NA
D SJBSS006-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag# Tag # Tag# Tag# Tag# Tag# NA NA NA NA NA
SJBSS006
SJBSS006-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag # Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
D SJBSS007-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJBSS007
SJBSS007-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
D SJBSS008-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJBSS008
SJBSS008-B SL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
D SJBSS009-A sL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
SJBSS009
SJBSS009-B sL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag# NA NA NA NA NA
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Table A-3

Field Sample Collection Matrix

Soil Sample Analyses
Blank Filter Wipes
Primary Secondary Ghost Wipe Whatman Grade 42 Filters
TOC, Metals
(including mercury) Grain Size BEHP Dioxins and Furans Archive: PCBs Archival Metals Mercury BEHP Dioxins and Furans SVOCs
8 0z WMG® 16 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG®
4+2°c/ 4+2°¢c/ 4+2°¢c/
Station Deep frozen Deep frozen Deep frozen
Number sample Identifier sample Number sample Depth Sample Type 4+2°C 4+2°C 4+2°C (-20°C)°/-10 °C (-20°C) (-20°C) 4+2°C 4+2°C 4+2°C 4+2°C 4+2°C
D SJBSS010-A SL_ . _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJBSS010
SJBSS010-B SL_ . _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
] . ) Equipment filter
SSFW-904S W _ _ _ _ Surface Sampling Equipment X d NA NA NA NA NA NA Tag# Tag# Tag# Tag# Tag#
FW Blank wipe blank
D SJBSS011-A SL_ . _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJBSS011
SJBSS011-B SL_ . _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJBSS012-A SL_ . _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJBEOlZ SJBSS012-B SL_ . _ _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJBSS012-A-DUP sL . _ _ _ 6-12 inches (15-30 cm) Field Split Tag# Tag# Tag# Tag# Tag# Tag# NA NA NA NA NA
D SJBSS013-A SL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJBSS013
SJBSS013-B SL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
D SJBSS014-A SL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJBSS014
SJBSS014-B SL_ . _ _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
D SJBSS015-A SL_ . _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJBSS015
SJBSS015-B SL_ . _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
D SJBSS016-A SL_ . _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJBSS016
SJBSS016-B SL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
D SIBSS017-A SL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJBSS017
SJBSS017-B SL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
D SJBSS018-A SL_ _ _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJBSS018
SJBSS018-B SL_ _ _ _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
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Table A-3

Field Sample Collection Matrix

Soil Sample Analyses
Blank Filter Wipes
Primary Secondary Ghost Wipe Whatman Grade 42 Filters
TOC, Metals
(including mercury) Grain Size BEHP Dioxins and Furans Archive: PCBs Archival Metals Mercury BEHP Dioxins and Furans SVOCs
8 0z WMG® 16 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG®
4+2°c/ 4+2°¢c/ 4+2°¢c/
Station Deep frozen Deep frozen Deep frozen
Number sample Identifier sample Number sample Depth Sample Type 4+2°C 4+2°C 4+2°C (-20°C)°/-10 °C (-20°C) (-20°C) 4+2°C 4+2°C 4+2°C 4+2°C 4+2°C
] . ) Equipment filter
SSFW-905C FW_ _ _ _ Subsurface Sampling Equipment X d NA NA NA NA NA NA Tag# Tag# Tag# Tag# Tag#
FW Blank wipe blank
D SJBSS019-A SL_ . _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJBSS019
SJBSS019-B SL_ . _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
D SJBSS020-A SL_ . _ _ 0-6 inches (0-15 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
SJBSS020
SJBSS020-B SL_ . _ _ 6-12 inches (15-30 cm) Normal Tag # Tag # Tag # Tag # Tag # Tag # NA NA NA NA NA
Groundwater Monitoring Well Borings
SIMWS01-A sL_ _ _ _ 0-5 feet (0-1.5 m) Normal NA Tag# NA NA NA Tag # NA NA NA NA NA
SIMWS01-B sL_ _ _ _ 5-10 feet (1.5-3 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA
D SIMWS01-C SL_ _ _ _ 10-15 feet (3-4.5m) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA
siMwso1°
SIMWS01-D SL_ _ _ _ 15-20 feet (4.5-6 m) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA
SIMWS01-0-6 SL_ _ _ _ 0-6 inches (0-15 cm) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA
SIMWS01-6-12 SL_ _ _ _ 6-12 inches (15-30 cm) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA
SIMWDO1-A SL_ _ _ _ 0-5 feet (0-1.5 m) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA
SJIMWDO01-B SL_ _ _ _ 5-10 feet (1.5-3 m) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA
|:| SJIMWDO01-C SL_ _ _ _ 10-15 feet (3-4.5m) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA
siMwDo1"
SJIMWDO01-D SL_ _ _ _ 15-20 feet (4.5-6 m) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA
SIMWDO01-E SL_ _ _ _ 20-25 feet (6-7.5 m) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA
SIMWDO1-F SL_ _ _ _ 25-30 feet (7.5-9 m) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA
Soil Field Sampling Plan 2011 December 2010
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Table A-3

Field Sample Collection Matrix

Soil Sample Analyses
Blank Filter Wipes
Primary Secondary Ghost Wipe Whatman Grade 42 Filters
TOC, Metals
(including mercury) Grain Size BEHP Dioxins and Furans Archive: PCBs Archival Metals Mercury BEHP Dioxins and Furans SVOCs
8 0z WMG® 16 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG®
a+2°c/ a+2°¢/ 4+2°c/
Station Deep frozen Deep frozen Deep frozen
Number sample Identifier sample Number sample Depth Sample Type 4+2°C 4+2°C 4+2°C (-20°C)°/-10 °C (-20°C) (-20°C) 4+2°C 4+2°C 4+2°C 4+2°C 4+2°C

SIMWS02-A SL_ _ _ _ 0-5 feet (0-1.5 m) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA

SIMWS02-B sL_ 5-10 feet (1.5-3 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

0 SIMWS02-C sL_ 10-15 feet (3-4.5 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

SIMWS02

SIMWS02-D sL_ 15-20 feet (4.5-6 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

SIMWS02-0-6 SL_ . _ _ 0-6 inches (0-15 cm) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA

SIMWS02-6-12 SL_ _ _ _ 6-12 inches (15-30 cm) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA

SIMWDO02-A st 0-5 feet (0-1.5 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

SIMWDO02-B sL_ 5-10 feet (1.5-3 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

D SIMWDO02-C SL_ _ _ _ 10-15 feet (3-4.5m) Normal NA Tag# NA NA NA Tag # NA NA NA NA NA

siIMwDO02"

SIMWD02-D sL_ 15-20 feet (4.5-6 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

SIMWDO2-E sL_ 20-25 feet (6-7.5 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

SIMWDO2-F sL_ 25-30 feet (7.5-9 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA
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Table A-3

Field Sample Collection Matrix

Soil Sample Analyses
Blank Filter Wipes
Primary Secondary Ghost Wipe Whatman Grade 42 Filters
TOC, Metals
(including mercury) Grain Size BEHP Dioxins and Furans Archive: PCBs Archival Metals Mercury BEHP Dioxins and Furans SVOCs
8 0z WMG® 16 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 8 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG® 4 0z WMG®
4+2°c/ 4+2°¢c/ 4+2°¢c/
Station Deep frozen Deep frozen Deep frozen
Number sample Identifier sample Number sample Depth Sample Type 4+2°C 4+2°C 4+2°C (-20°C)°/-10 °C (-20°C) (-20°C) 4+2°C 4+2°C 4+2°C 4+2°C 4+2°C

SIMWS03-A sL_ 0-5 feet (0-1.5 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

SIMWS03-B sL_ 5-10 feet (1.5-3 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

0 SIMWS03-C sL_ 10-15 feet (3-4.5 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

SIMWs03'

SIMWS03-D sL_ 15-20 feet (4.5-6 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

SIMWS03-0-6 SL_ . _ _ 0-6 inches (0-15 cm) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA

SIMWS03-6-12 SL_ _ _ _ 6-12 inches (15-30 cm) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA

SIMWDO3-A st 0-5 feet (0-1.5 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

SIMWDO03-B sL_ 5-10 feet (1.5-3 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

D SIMWDO03-C SL_ _ _ _ 10-15 feet (3-4.5m) Normal NA Tag # NA NA NA Tag # NA NA NA NA NA

sIMwWDO3"

SIMWDO3-D sL_ 15-20 feet (4.5-6 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

SIMWDO3-E sL_ 20-25 feet (6-7.5 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

SIMWDO3-F sL_ 25-30 feet (7.5-9 m) Normal NA Tag# NA NA NA Tag# NA NA NA NA NA

Definitions

NA = not applicable

PCB = polychlorinated biphenyl

SVOC = semivolatile organic compound

WMG = wide mouth glass
a - The size and number of containers may be modified by the analytical laboratory.

b - A unique numeric sample tag number will be attached to each sample container. If the amount of material (i.e., everything associated with a single sample number) is too large for a single container, each container will have the same sample number and a different sample label with a unique sample tag number. A sample will also be split between containers if a different
preservation technique is used for each container (e.g., freezing archive sample). The sample tag number will appear on the COC forms. Tag numbers are used by laboratories only to confirm that they have received all of the containers that were filled and shipped. Date will be reported by sample number.

¢ - Blind field split samples will be collected at a minimum frequency of 1 field split sample per 20 sediment samples.
d - A filter wipe blank sample will be collected at a minimum frequency of 1 per 20 sediment samples. One equipment wipe will be prepared for each analysis type. Because multiple analyses types are requested for this study, separate tests of filter wipes will be collected for each analysis type for each kind of sampling equipment used, as the equipment can be wiped down only
once with each piece of filter paper. This ensures that the filter wipe result represents the most conservative estimate of cross contamination for each analysis type.

e - Filter blanks are prepared in the field to evaluate potential background concentration present in filter paper used for the equipment filter wipe blank. Filter blanks will be collected at a minimum frequency of one for each lot number of filter papers used for collecting the equipment wipe blank. The filter lot number will be clearly noted in the field logbook.

f - Composite soil samples will be collected at 5 foot intervals to the bottom of the well borings. The total depth of the well borings will be determined in the field.

Soil Field Sampling Plan 2011
San Jacinto River Waste Pits Superfund Site

December 2010


mailto:1234567890-=!@#$%^&*()_+qwertyuiop[]\QWERTYUIOP{}|asdfghjkl;'ASDFGHJKL:"zxcvbnm�
mailto:1234567890-=!@#$%^&*()_+qwertyuiop[]\QWERTYUIOP{}|asdfghjkl;'ASDFGHJKL:"zxcvbnm�
mailto:1234567890-=!@#$%^&*()_+qwertyuiop[]\QWERTYUIOP{}|asdfghjkl;'ASDFGHJKL:"zxcvbnm�
mailto:1234567890-=!@#$%^&*()_+qwertyuiop[]\QWERTYUIOP{}|asdfghjkl;'ASDFGHJKL:"zxcvbnm�
mailto:1234567890-=!@#$%^&*()_+qwertyuiop[]\QWERTYUIOP{}|asdfghjkl;'ASDFGHJKL:"zxcvbnm�
mailto:1234567890-=!@#$%^&*()_+qwertyuiop[]\QWERTYUIOP{}|asdfghjkl;'ASDFGHJKL:"zxcvbnm�
mailto:1234567890-=!@#$%^&*()_+qwertyuiop[]\QWERTYUIOP{}|asdfghjkl;'ASDFGHJKL:"zxcvbnm�
mailto:1234567890-=!@#$%^&*()_+qwertyuiop[]\QWERTYUIOP{}|asdfghjkl;'ASDFGHJKL:"zxcvbnm�
mailto:1234567890-=!@#$%^&*()_+qwertyuiop[]\QWERTYUIOP{}|asdfghjkl;'ASDFGHJKL:"zxcvbnm�
mailto:1234567890-=!@#$%^&*()_+qwertyuiop[]\QWERTYUIOP{}|asdfghjkl;'ASDFGHJKL:"zxcvbnm�
mailto:1234567890-=!@#$%^&*()_+qwertyuiop[]\QWERTYUIOP{}|asdfghjkl;'ASDFGHJKL:"zxcvbnm�
mailto:1234567890-=!@#$%^&*()_+qwertyuiop[]\QWERTYUIOP{}|asdfghjkl;'ASDFGHJKL:"zxcvbnm�

Station Coordinates, Sample Type, Sampling Interval, and Corresponding Analysis

Table A-4

Station Coordinates®
Number Sample Type Sampling Intervals Analysis X Y
SJTS014 Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
15-30 cm (6-12 inches) 3215913.408 13858827.64
SJTS015 Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
15-30 cm (6-12 inches) 3215843.408 13858687.64
SITS016 Surface, subsurface, and deep 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
subsurface soil 15-30 cm (6-12 inches), 3215983.408 13858687.64
30-60 cm (12-24 inches)
SITS017 Surface, subsurface, and deep 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
subsurface soil 15-30 cm (6-12 inches), 3215913.408 13858547.64
30-60 cm (12-24 inches)
SJTS018 Surface, subsurface, and deep 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
subsurface soil 15-30 cm (6-12 inches), 3216116.499 13858537.56
30-60 cm (12-24 inches)
SJTS019 Surface, subsurface, and deep 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
subsurface soil 15-30 cm (6-12 inches), 3215973.851 13858422.19
30-60 cm (12-24 inches)
SJTS020 Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
15-30 cm (6-12 inches) 3216092.133 13858413.57
SITS021 Surface, subsurface, and deep 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
subsurface soil 15-30 cm (6-12 inches), 3215838.125 13858355.71
30-60 cm (12-24 inches)
SJTS022 Surface and subsurface soil 0-15 c¢cm (0-6 inches), Primary COPCs, TOC, grain size
15-30 cm (6-12 inches) 3215213.408 13858827.64
SJTS023 Surface, subsurface, and deep 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
subsurface soil 15-30 cm (6-12 inches), 3215143.408 13858687.64
30-60 cm (12-24 inches)
SITS024 Surface, subsurface, and deep 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
subsurface soil 15-30 cm (6-12 inches), 3215283.408 13858687.64
30-60 cm (12-24 inches)
SITS025 Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size

15-30 cm (6-12 inches)

3215073.408 13858547.64
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Table A-4
Station Coordinates, Sample Type, Sampling Interval, and Corresponding Analysis

Station Coordinates®
Number Sample Type Sampling Intervals Analysis X Y
SITS026 Surface, subsurface, and deep 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
subsurface soil 15-30 cm (6-12 inches), 3215213.408 13858547.64
30-60 cm (12-24 inches)
SITS027 Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
. 3215047.916 13858441.49
15-30 cm (6-12 inches)
SJTS028 Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
. 3215067.46 13858114.82
15-30 cm (6-12 inches)
SJTS029 Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
. 3215027.006 13857909.68
15-30 cm (6-12 inches)
SJTS030 Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
. 3214636.681 13857882.71
15-30 cm (6-12 inches)
SJTS031 Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size
. 3214209.124 13857756.77
15-30 ¢cm (6-12 inches)
SJGB001 Surface and subsurface soil 0-15 ¢cm (0-6 inches), Primary COPCs, TOC, grain size 3216697.5 13857564.5
15-30 cm (6-12 inches)
SJGB006 Surface and subsurface soil 0-15 ¢cm (0-6 inches), Primary COPCs, TOC, grain size 3217009.085 13857746.5
15-30 cm (6-12 inches)
SIGB009 Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size 3216878.366 13857329.24
15-30 cm (6-12 inches)
SIGB010 Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size 3216757.058 13857434.53
15-30 cm (6-12 inches)
SIGB011 Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size 3216934.356 13857529.67
15-30 cm (6-12 inches)
SIGB012 Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size 3216840.356 13857619.17
15-30 cm (6-12 inches)
SJIMWSO01  |Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size 3216663 13857373
15-30 cm (6-12 inches)
SJIMWS02  |Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size 3217053 13857791
15-30 cm (6-12 inches)
Soil Field Sampling Plan 2011 December 2010
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Table A-4
Station Coordinates, Sample Type, Sampling Interval, and Corresponding Analysis

Station Coordinates®

Number Sample Type Sampling Intervals Analysis X Y

SIMWS03  [Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size 3217206 13857112
15-30 cm (6-12 inches)

SJBSS001  [Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)

SJBSS002  |Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)

SJBSS003  |Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)

SJBSS004  |Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)

SJBSS005  |Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)

SJBSS006  |Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)

SJBSS007  |Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)

SJBSS008  [Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)

SIJBSS009  |[Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)

SJBSS010  [Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)

SIJBSS011  [Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)

SIBSS012  |Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)

SJBSS013 Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)

Soil Field Sampling Plan 2011 December 2010
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Table A-4

Station Coordinates, Sample Type, Sampling Interval, and Corresponding Analysis

Station Coordinates®
Number Sample Type Sampling Intervals Analysis X Y
SJBSS014  |Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD

15-30 cm (6-12 inches)
SJBSS015  [Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)
SJBSS016  |Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)
SJBSS017  |Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)
SJBSS018  |Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)
SJBSS019  [Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)
SJBSS020  [Surface and subsurface soil 0-15 cm (0-6 inches), Primary COPCs, TOC, grain size TBD TBD
15-30 cm (6-12 inches)
Notes
COPC = chemical of potential concern
TBD = to be determined
TOC = total organic carbon
a - NAD 1983; State Plane Texas South Central FIPS 4204; US feet
Soil Field Sampling Plan 2011 December 2010
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Table A-5

Field Sample Collection Matrix for Area 3 (collected October 2010)

Supplemental Chemistry Samples

Blank Filter Wipes

Primary Archive Ghost Wipes Whatman Grade 42 filters
TOC, Metals,
Mercury,
and Percent
Moisture Dioxins/ Dioxins/
(EPA 160.3) | Grain Size| BEHP Furans Metals Mercury BEHP Furans
16 oz 80z 80z
8 0z WMG® | WMG® WMG® WMG® | 16 0z WMG® |4 0z WMG® |4 0z WMG® | 4 0z WMG® | 4 0z WMG®
4+ 2°C/ Deep
frozen (-
station sample ID sample Type sample Depth sample Group 4+2°C | 4+2°C | 4t2°c | 4+2°C | 20°C)atlab | 4:2°C | 4:2°C 412°C 412°C
Stainless-steel
0 $IGBO01-CR1-A a':he:\fesl ®| 0-6inches (0-15 cm) Sourcestation | T6.__ ° [T6____|T6____|T6____| T6____
SJGBOOL Stainless-steel
$JGBOO1-CR1-B a':he:\f:l ®®'| 6-12inches (15-30cm) | Sourcestaton | T6.___ |T6.__ |16 _ |16 | T6____
Stainless-steel
0 SJGBOO6-CR1-A a':he:\jesl €'l 0-6inches (0-15 cm) Sourcestaton | T6____ |T6___ _|T16___ _|T6____| T6____
SIGB0O06 Stainless-steel . .
SJGB006-CR1-B shovel 6-12 inches (15-30 cm) Source station TG____ |TG____|TG____|TG____| TG____
Stainless-steel
SJGB0O09-CR1-A a'zhe:\fesl €' 0-6inches (0-15 cm) Sourcestaton | T6____ |T6.__ |16 _|T16.__ | T6____
D Stainless-steel
BO09-CR1-B 12 inches (15— i T T T T T
SJGBO09 SJGB009-C shovel 6 inches (15-30 cm) Source station G____ G____|TG____|TG____ G____
Stainless-steel
SJGBO09-CR1-B-DUP a':he::esl €1 6-12inches (15 -30 cm) Field Split° T6____ |Te____|Te____|T6____| Te____
Stainless-steel
0 SIGBO10-CR1-A a':he:\fesl €'l 0-6inches (0-15 cm) Sourcestaton | T6____ |T6___ |16 _|T6____| T6____
SIGBO10 Stainless-steel i .
$JGBO10-CR1-B o 6-12inches (15-30cm) | Sourcestation | T6.___ |T6___ _|16.__ _|T16___ | T6____
Stainless-steel
0 SJGBO11-CR1-A a'zhejjesl €' 0-6inches (0-15 cm) Sourcestaton | T6____ |T6.__ |16 _|T16.__ | T6____
SJGBO11 Stainless-steel
$JGBO11-CR1-B a':he:\f:l ®®'| 6-12inches (15-30cm) | Sourcestaton | T6.___ |T6.__ |16 |16 | T6____
] Stainless-steel .
GBFW-912C Stainless-steel shovel blade TG___ | TG___ _ TG_ _ TG_ __ _
FW Blank shovel
. D GBFB-913C NA Filter paper TG____ | TG___ _ TG_ _ _ _ TG_ _ _ _
Filter Paper
Stainless-steel
0 SJGBO12-CR1-A a':hejjesl € 0-6inches (0-15 cm) Sourcestaton | T6____ |T6.__ |16 _|T16.__ | T6____
SIGBO12 Stainless-steel
$JGBO12-CR1-B a':he:\f:l ®®'| 6-12inches (15-30cm) | Sourcestaton | T6.___ |T6.__ |16 |16 | T6____

® The size and number of containers may be modified by the analytical laboratory.

b A unique numeric sample tag number will be attached to each sample container. If the amount of material (i.e., everything associated with a single sample number) is too large for a single container, each
container will have the same sample number and a different sample label with a unique sample tag number. A sample will also be split between container if a different preservation technique is used for each
container (e.g., freezing archive sample). The sample tag number will appear on the COC forms. Tag numbers are used by laboratories only to confirm that they have received all of the containers that were filled
an shipped. Date will be reported by sample number.

¢ Blind field split samples will be collected at a minimum frequency of 1 field split sample per 20 sediment samples.

4 Afilter wipe blank sample will be collected at a minimum frequency of 1 per 20 sediment samples. One equipment wipe will be prepared for each analysis type. Because multiple analyses types are requested
for this study, then separate tests of filter wipes will be collected for each analysis type for each kind of sampling equipment used, as the equipment can be wiped down only once with each piece of filter paper.
This ensures that the filter wipe result represents the most conservative estimate of cross contamination for each analysis type.

¢ Filter blanks are prepared in the field to evaluate potential background concentration present in filter paper used for the equipment filter wipe blank. Filter blanks will be collected at a minimum frequency of one
for each lot number of filter papers used for collecting the equipment wipe blank. The filter lot number will be clearly noted in the field logbook.
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Certification Page

CERTIFICATION PAGE

Addendum 3 to the overall health and safety plan (HASP; Anchor QEA 2009) for the San
Jacinto River Waste Pits Superfund Site (the Site) has been reviewed and approved by
Integral Consulting Inc. (Integral) for the 2011 soil study at the Site in support of the
remedial investigation and feasibility study (RI/FS) for the Site.

Jennifer Sampson Bill Lawrence

Project Manager Field Lead

Integral Consulting Inc. Integral Consulting Inc.

Date: Date:

Addendum 3: Soil Sampling Health and Safety Plan December 2010

San Jacinto River Waste Pits Superfund Site A-i



Health and Safety Plan Acknowledgement Form

HEALTH AND SAFETY PLAN ACKNOWLEDGEMENT FORM

Project Name: San Jacinto River Waste Pits Superfund Site

Addendum 3 to the overall HASP (Anchor QEA 2009) is approved by Integral for use at the
San Jacinto River Waste Pits Superfund Site (the Site). The overall HASP and Addendum 3
are the minimum health and safety standard for the Site and will be strictly enforced for
Integral personnel and other consulting personnel including subcontractors where

applicable.

I have reviewed Addendum 3, dated December 2010, to the overall HASP for the 2011 soil
study. I have had an opportunity to ask any questions I may have and have been provided
with satisfactory responses. I understand the purpose of the plan, and I consent to adhere to

its policies, procedures, and guidelines while an employee of Integral, or its subcontractors.

Date Name (print) Signature Company
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Health and Safety Plan Acknowledgement Form

Date Name (print) Signature Company
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Site Emergency Procedures

SITE EMERGENCY PROCEDURES

Emergency Contact Information

Table A
Site Emergency Form and Emergency Phone Numbers

Category Information
Chemicals of Potential Concern Dioxins/Furans, aluminum, magnesium, mercury, and copper
Minimum Level of Protection Level D

(No formal address, see Figure A)
Site(s) Location Address Channelview, TX 77530
Coordinates [29° 47’ 38.49”N, 95° 3’ 49.55” W]

Emergency Phone Numbers

Ambulance 911
Fire 911
Police 911
Poison Control 911 and then 1-800-222-1212 if appropriate
Project-Specific Health and Safety Officers’ Phone Numbers
Integral Field Lead (FL) and Integral Site Bill Lawrence Office: (206) 957-0326
Safety Officer (SSO) Cell: (206) 691-2216
Integral Corporate Health and Safety Eron Dodak Office: (503) 284-5545 ext. 14
Manager (CHSM) Cell: (503) 407-2933
Integral Project Manager (PM) Jennifer Sampson Office: (206) 957-0351
Cell: (360) 286-7552
Anchor QEA PM David Keith Office: (228) 818-9626
Cell: (228) 224-2983
Anchor QEA FL and SSO Chris Torell Office: (315) 453-9009 ext. 17
Cell: (315) 254-4954
Anchor QEA CHSM David Templeton Office: (206) 287-9130
Cell: (206) 910-4279
Client Contact — McGinnes Industrial Andrew Shafer Office: (713) 772-9100
Maintenance Corporation (MIMC) ext. 109
Cell: (832) 724-3802
Client Contract — International Paper Phil Slowiak Office: (901) 419-3845
Company (IPC) Cell: (901) 214-9550
Reporting Oil and Chemical Spills
National Response Center 1-800-424-8802
State Emergency Response System (512) 424-2138
EPA Environmental Response Team (201) 321-6600

Note: In the event of any emergency, contact both the Integral and Anchor QEA PMs and FLs.
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Site Emergency Procedures

Figure A
Site Location Map

Texas!Orthoimagery Program

Table B

Hospital Information
Category Information
Hospital Name Triumph Hospital — East Houston
Address 15101 East Freeway
City, State Channelview, TX 77530-41041
Phone (713) 691-6556
Emergency Phone (713) 691-6556
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Figure B

Hospital Route Map

DRIVING DIRECTIONS FROM SITE TO HOSPITAL

1. Head west on East Freeway Service Road toward Monmouth Street (approximately
0.9 mile).

2. Take the ramp on the left to I-10 West.

3. Proceed on I-10 West to Exit 781B (approximately 3.7 miles).

4. Exit freeway at Exit 781B onto East Freeway Service Road.

5. Continue heading west on East Freeway Service Road (approximately 0.2 mile).

6. Triumph Hospital will be on the right (total distance approximately 5 miles).
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Figure C

Hospital Detail (Egress from I-10 West)
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Site Emergency Procedures

Emergency Response Procedures

In the event of an emergency, refer to the procedures in the San Jacinto River Waste Pits
Superfund Site Overall HASP (Anchor QEA 2009).

A copy of this Addendum must be included with the overall HASP, and both copies must be

available in the field at all times during fieldwork.
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Introduction

1 INTRODUCTION

Integral Consulting Inc. (Integral) has prepared Addendum 3 to the San Jacinto River Waste
Pits (SSRWP) Superfund Site (the Site) overall Health and Safety Plan (HASP; Anchor QEA
2009). This addendum provides study-specific information and health and safety provisions
to protect workers from potential hazards during soil sampling activities at locations in the
Site and within the San Jacinto River. Site background information and general health and
safety provisions to protect workers from potential hazards during work at the Site are

presented in the overall HASP.

The provisions of this Soil Sampling HASP are mandatory for all Integral, Anchor QEA, LLC
(Anchor QEA), and any contractor personnel assigned to the project. Other contractors that
will be working at the Site are also expected to follow the provisions of this Soil Sampling
HASP unless they have their own HASP that covers their specific activities related to this
study and such HASPs have been approved by Integral. Any other contractor HASPs must
include the requirements set forth in this Soil Sampling HASP and the overall HASP (Anchor
QEA 2009), at a minimum. All visitors to the work Site, including U.S. Environmental
Protection Agency (USEPA) personnel; state and local government personnel; or employees,
representatives, or contractors of McGinnes Industrial Maintenance Corporation (MIMC)
and International Paper Company (IPC) must also abide by the requirements of this Soil
Sampling HASP and will attend a pre-work briefing where the contents of this Soil Sampling
HASP and the overall HASP (Anchor QEA 2009) will be presented and discussed.

It is Integral’s policy to provide a safe and healthful work environment. No aspect of the

work is more important than protecting the health and safety of all workers.

Integral cannot guarantee the health or safety of any person entering the Site. Because of the
potentially hazardous nature of the Site and the activity occurring thereon, it is not possible
to regulate personal diligence or to discover, evaluate, and provide protection for all possible
hazards that may be encountered. Strict adherence to the health and safety guidelines set
forth herein and in the overall HASP (Anchor QEA 2009) will reduce, but not eliminate, the
potential for injury and illness at the Site. The health and safety guidelines in this plan were
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prepared specifically for the Site and should not be used on any other site without prior

evaluation by trained health and safety personnel.

A copy of this Soil Sampling HASP (Addendum 3) and the overall HASP (Anchor QEA 2009)
must be in the custody of the field crew during field activities. All individuals performing
field work must read, understand, and comply with these plans before undertaking field
activities. Once the information has been read and understood, the individual must sign the
Site Health and Safety Acknowledgment Form provided with this Soil Sampling HASP. The
signed form will become part of Integral and Anchor QEA project files (as applicable to each

company).

Addendum 3, this Soil Sampling HASP, may be modified at any time based on the judgment
of either Integral’s or Anchor QEA'’s Site Safety Officer (SSO) in consultation with Integral’s
or Anchor QEA’s Corporate Health and Safety Manager (CHSM) and Project Manager (PM)
or designee. Any modification will be presented to the on-site team during a safety briefing

and will be recorded in the field notebook.
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2 SCOPE OF WORK

The soil sampling design for the remedial investigation and feasibility study (RI/FS)

incorporates a number of different components. The individual study components (as

discussed in the Sampling and Analysis Plan) differ in the locations and depths at which soil

is to be collected. Soil samples will be collected from the following areas (see Figures A-2
and A-3 of the Field Sampling Plan [FSP]):

Area 1. The unvegetated portion of the upland area west of the impoundments,
including the area surrounding the road that provides access in and out of the upland
area

Area 2. Already sampled.

Area 3. The vegetated portion on the western side of the impoundments on the north
side of I-10.

Area 4. The upland area of the peninsula south of I-10 (discussed in the Soil SAP
Addendum); a HASP Addendum specific to Area 4 is included in the Soil SAP FSP
Addendum.

Background Areas. One or more of the background areas in the vicinity of the Site.

The sampling design can be summarized as follows:

Area 1: Surface and subsurface soil sampling and analysis of chemicals of potential
concern (COPCs) at 18 locations from Area 1, in and near the uplands west of the
impoundments and along the road extending to the west (stations SJTS014 through
SJTS031; Figure A-2 of the FSP), to support evaluation of nature and extent of
contamination, risk assessments, and development of the conceptual site model.
Surface and subsurface soil samples will be collected at all 18 stations at depths of 0 to
6 inch (0 to 15 cm) and 6 to 12 inches (15 to 30 cm); samples of deep subsurface soil
from 12 to 24 inches (30 to 60 cm) will be collected from 8 of the 18 locations; all
samples will be analyzed for primary COPCs, total organic carbon (TOC), and grain
size.

Area 3: Already sampled.

Area 4: Details of the sampling activities will be included in the HASP Addendum of
the Soil SAP FSP Addendum.
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« Background Areas: Surface and subsurface soil samples will be collected at 20
background stations from one or more areas shown on Figure A-3 of the FSP. The
background soil sample locations will be determined on the basis of safety,
accessibility, and permissions prior to initiating field activities. Soil samples will be
collected at depths of 0 to 6 inch (0 to 15 cm) and 6 to 12 inches (15 to 30 cm) and
will be analyzed for primary COPCs, TOC, and grain size. An additional soil jar will
be collected from these sample intervals for possible future analysis of secondary
COPCs. Deeper subsurface soil samples will not be collected at the background area

stations.

The surface and subsurface soil samples will be collected using a stainless-steel shovel,

trowel, spoon, hand auger, or hand corer.
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3 AUTHORITY AND RESPONSIBILITIES OF KEY PERSONNEL

This section describes the authority and responsibilities of key Integral and Anchor QEA

project personnel.

To maintain adequate Site control, the SSO will have the authority to enforce the rules of the
overall HASP and the Soil Sampling HASP Addendum 3 to any individual present at the Site,
whether that individual is an employee or an outside contractor who is working with his or

her team.

Because there is more than one HASP (i.e., overall HASP [Anchor QEA 2009] and the Soil
Sampling HASP [Addendum 3]), the Occupational Safety and Health Act or Administration
(OSHA) (OSHA 1997) considers it essential that the plans be integrated and enforced
consistently to ensure that on-site personnel have a clear understanding of health and safety

expectations, lines of authority, and emergency response actions.

The names and contact information for key safety personnel are listed in the Emergency Site
Procedures section at the beginning of this HASP (Table A). Should key Site personnel
change during the course of the project, a new list will be established and given immediately
to the field team. The emergency phone number for the Site is 911, and should be used for

all medical, fire, and police emergencies.

Eron Dodak (proposed Field Lead [FL] and SSO) has oversight responsibility for all safety and
health activities and the authority to discontinue or modify Site operations when unsafe
conditions are detected. Eron Dodak is also Integral’s CHSM and will be in direct contact

with Integral’s PM (Jennifer Sampson) during the fieldwork.

The PM will be in regular contact with the FL/SSO/CHSM to ensure that appropriate health

and safety procedures are implemented during the 2011 soil study.
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4 JOB HAZARD ANALYSIS
The OSHA standard (29 CFR 1910.120) mandates that Site safety and health programs

require that task- and operation-specific hazard analyses be conducted at the Site. These
analyses are intended to ensure a comprehensive and systematic approach to hazard

anticipation, recognition, and evaluation at hazardous waste sites.

The kinds of potential hazards associated with soil sampling are summarized in the Job
Hazard Analysis (JHA) that is provided in Table 1 (located at the end of this section) for the
soil sampling task. The JHA lists a task or operation required during Site activity and the
location(s) where that task or operation is performed. A single JHA may be used for a task
performed in multiple locations if the hazards, potential exposures, and controls are the same

in each location.

The JHA lists the chemical hazards associated with that task and their known or anticipated
airborne concentrations during performance of the task. Each JHA also identifies anticipated
physical and biological hazards and potential exposure levels or the likelihood of exposure.
The final section of each JHA lists the control measures implemented to protect employees
from exposure to the identified hazards. The information provided here is designed to satisfy

OSHA'’s hazardous waste operations and emergency response JHA requirements of
1910.120(b)(4)(ii)(A) and the workplace hazard assessment requirements of 1910.132(d).

Health hazard information for all COPCs identified in Site JHAs appears in the material
safety data sheets (MSDSs) of the overall HASP (Anchor QEA 2009).

Integral’s FL will modify the study-specific JHA when:

« The scope of work is changed by adding, eliminating, or modifying tasks

« New methods of performing study tasks are selected

« Observation of the performance of study tasks results in a revised characterization of
the hazards

« New chemical, biological, or physical hazards are identified

« Exposure data indicate changes in the concentration and/or likelihood of exposure

New/different control measures are selected.
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Table 1

Job Hazard Analysis for Soil Sampling — Types of Potential Hazards

Operational Phase: SIRWP RI/FS

the SIRWP.

Location: Areas 1 through 3 at the SIRWP; background areas near

Chemical Hazards

Chemical of PEL - TLV - Ceiling
Potential TWA® TWA? STEL Limit Exposure
Concern mg/m® mg/m® | mg/m* | mg/m? Routes Symptoms
2,3,7,8-TCDD - - - - Inh, Abs, Ing, Irritation to eyes, chloracne,
Con dermatitis

Mercury 0.01 0.025 0 0.1 Inh, Ing, Con Irritation to eyes, skin, cough,
chest pain, dyspnea,
bronchitis, pneumonitis;
tremor, insomnia, irritability,
indecision, headache,
lassitude; stomatitis, salivation;
gastrointestinal disturbance,
anorexia, weight loss;
proteinuria

Copper 0.1 0.2 - - Inh, Con Fever, chills, muscle ache,

(fume) nausea, dry throat, weakness

Physical Hazards
Exposure Level/

Name of Physical Hazard Source Potential Exposure Limit

Boating operations N/A N/A N/A

Pinch and crush zones N/A N/A N/A

Drowning N/A N/A N/A

Heat (ambient) Sun Likely N/A

Cold weather operations | Soil sample stations Likely N/A

Heavy manual Soil cores, moving Likely N/A

lifting/moving sample coolers

Oxidizers — storage and N/A N/A N/A

use

Slips/trips/falls Soil sample stations Likely N/A

Inclement weather — Soil sample stations Likely N/A

rain, wind

Sharp objects — machete | N/A N/A N/A

Sharp objects — broken Sample jars Likely N/A

glass
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Table 1
Job Hazard Analysis for Soil Sampling — Types of Potential Hazards

Corrosives - storage and | N/A N/A N/A
use
Flammable liquids — N/A N/A N/A
storage and use
Material handling Coolers with soil samples Likely N/A
Vehicular travel Van shuttle Likely N/A
Working over water N/A N/A N/A
Location: Areas 1, 3, and 4 at the SJRWP; background areas near
Operational Phase: SIRWP RI/FS the SIRWP.

Biological Hazards

Name of Biological
Hazard Source Exposure Level/Potential Exposure Limit
Ragweed Beach area Likely N/A
Insect bites and stings Soil sampling areas Likely N/A
Location: Areas 1, 3, and 4 at the SJRWP; background areas near
Operational Phase: SIRWP RI/FS the SIRWP.

Control Measures Used

Engineering Controls:

1. Use a garden sprayer with potable (or distilled/deionized) water on dry soils to control the
generation of dust.

2. Weights of coolers are such that two persons should lift the units to prevent back injuries.

3. To avoid insect bites, personnel will wear long sleeved shirts and mosquito nets if necessary. No
insect repellants will be used because they could contaminate samples.

4. Field staff must bring allergy medications if allergic to ragweed.

5. The weight of the impact corer is such that careful lifting and position handling must be observed.

6. To mitigate poisoning from a snake bite, a snake bite kit will be available on Site. Follow the safety
procedures regarding snakes that are presented in Section 4.3.3.2.

7. To avoid sinking in mud, mudders will be strapped to boots or pieces of plywood will be used.

Level of PPE: D PPE: Steel-toed boots, PVC bib-style overalls (and jacket with hood as necessary),
safety glasses or goggles, nitrile gloves. A hard hat will be worn if there are any
overhead dangers.

Work Practices: Change disposable nitrile gloves frequently. Wash hands and face with soap and

water after each sampling event. Take shower at end of workday.

Notes:

! PEL-TWA values from NIOSH Pocket Guide to Chemical Hazards (1997).

2 TLV-TWA values from American Conference of Governmental Industrial Hygienists (ACGIH 1996).
Inh = Inhalation, Abs = Absorption, Con = Contact, Ing = Ingestion

mg/m3 = milligrams per cubic meter

NA = Not applicable.

NE = Not established.
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If the JHA is modified, then related provisions in other sections of this Soil Sampling HASP

will also be modified as needed.

The overall hazard level associated with the activities described in Section 2 is low. Hazards
that may be encountered during these sampling programs include physical safety hazards
associated with the field operations, exposure to chemicals used to decontaminate sampling
gear and preserve samples, and potential exposure to hazardous materials present within the
soils. Potential hazards while working at the Site include, but are not limited to, the

following:

« Exposure to toxic and/or hazardous chemicals
« Physical hazards from use of sampling equipment
« Physical hazards from working conditions (e.g., hypothermia, slips/trips/falls, or

drowning).

As described below, protective equipment and safe working procedures will help prevent
accidents caused by these hazards. All workers are required to use the buddy system, and no

one will be allowed to work alone.

4.1 Definitions

Chemical hazards are defined by the following terms:

Time-weighted Average (TWA): The recommended exposure limits for a hazardous
chemical in the workplace, typically during an 8-hour work day over a 40-hour work week.
TW As are recommended by the National Institute for Occupational Safety and Health
(NIOSH) under the authority of OSHA.

Permissible Exposure Limit (PEL): The legal maximum air concentration of a hazardous
chemical to which workers may be exposed on an 8-hour basis as established by OSHA. The
PEL is a time-weighted average value (PEL-TWA), and for all chemicals discussed below, the
corresponding PEL-TWA is the same for OSHA.
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Threshold Limit Value (TLV): The recommended maximum air concentration of a
hazardous chemical to which workers may be exposed on an 8-hour basis. TLVs are time-
weighted average values (TLV-TWA) and are recommended by the American Conference of

Governmental Industrial Hygienists (ACGIH).

Short-term Exposure Limit (STEL): A 15-minute TWA exposure that should not be exceeded

at any time during a workday.

Ceiling Limit: Employee’s exposure, which should not be exceeded during any part of the

workday.

Buddy system: “Buddy system” means that an employee is designated to be observed by at
least one other employee in the work group. The purpose of the buddy system is to provide

rapid assistance to employees in the event of an emergency.

4.2 Chemical Hazards

Table 1 presents a summary of health-based chemical exposure information for the primary
COPCs for the 2011 soil sampling. Additional information (including MSDSs and
occupational health guidelines) is provided in Appendix B of the overall HASP (Anchor QEA
2009).

4.2.1 Potential Hazards of COPCs in Soils

A summary of the COPCs for health and safety and their concentrations in the Site
sediments is provided in Table 1. No soil data are available at the site, so the sediment data
were evaluated in this Soil Sampling HASP addendum. The concentrations of COPCs in soils
at the site are expected to be similar to those detected in sediments at the Site. No soil data
are available for the specific background locations that will be sampled; however, the

concentrations are expected to be lower than those at the Site.

The COPC list includes chemicals that were detected in surface sediment samples:
dioxins/furans, aluminum, copper, and mercury. During the soil sampling, the surface soils

may be dry and pose a risk for inhalation. As a result, engineering controls such as wetting
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the soil with potable (or distilled/deionized) water may be necessary to control the
generation of dust. Personnel will also be working in an open-air environment.
Nonetheless, these compounds are potentially hazardous and exposure by all routes should
be minimized. There is no evidence of significant concentrations of volatile chemicals in
soil, sediment, or surface water (Anchor QEA 2009). Therefore, respiratory protection is not
expected to be needed, and either Level D (off-site sampling handling) or Modified Level D
personal protective equipment (PPE) should be appropriate for the entire investigation.
MSDSs for these compounds are provided in Appendix B of the overall HASP (Anchor QEA
2009).

4.3 Physical Hazards

The section below provides safety guidelines for the use of vehicles. The different physical

hazards that may be associated with these operations are also discussed below.

4.3.1 Motor Vehicle Operation

Motor vehicles will be used to transport field personnel, equipment, and supplies to the
nearshore, intertidal sampling locations that will be accessed during low tide. Motor vehicles
will also be used to transport field personnel, equipment, and supplies to the sample
processing/shipping locations. Only sampling team personnel with valid driver’s licenses and
liability insurance (per local state laws) will operate motor vehicles required for work
activities. All field staff will use best professional judgment at all times to ensure safe

operation of motor vehicles, including:

« Operators are to practice defensive driving and drive in a courteous manner

« Operators are to be aware of pedestrians and give them the right-of-way

« All vehicles are to be operated in a safe manner and in compliance with statutory
traffic regulations and ordinances

« Operators are to verify that safety seat belts are in proper operating order

« Seat belts are to be worn by the driver and all passengers whenever the vehicle is in
motion

« No persons are allowed to ride in the back of any vehicles, unless equipped with seat
belts

« Vehicles are to be driven in conformance with local speed limits
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« Operators are to avoid excessively long driving periods

« Personnel who are impaired by fatigue, illness, alcohol, illegal or prescription drugs,
or who are otherwise physically unfit, are not allowed to drive

« Personnel are to avoid using cellular phones or engaging in other distractions while
driving

« Motor vehicle accidents are to be reported to the responsible law enforcement

agency, Integral’s human resources manager, and Integral’s CHSM.

4.3.2 Physical Exposure

Exposure to the elements and fatigue are two major causes of accidents while working
outside. The individual task activities may include long work days and unpredictable

weather.

To prevent fatigue and overexposure in adverse weather conditions, field personnel will take
regular work breaks. Extra clothing will be brought to accommodate changes in weather.
Cold stress can be manifested as hypothermia (discussed further in Section 12.2.2 of the
overall HASP; Anchor QEA 2009). Heat-related illnesses can occur at any time when
protective clothing is worn. When air temperatures average 70 to 75°F, the risk of heat-
related illnesses increases. Heat stress can be manifested as both heat stroke and heat
exhaustion (discussed further in Section 12.2.1 of the overall HASP; Anchor QEA 2009).

Personnel should monitor their own conditions and capabilities and are responsible for
taking appropriate measures to relieve fatigue, exposure, or heat stress. Because fatigue and
extreme heat/cold stress may impair an individual’s judgment, the FL/SSO is also responsible
for monitoring workers’ apparent condition in relation to physical exposure. The FL/SSO
may direct any crew member to cease working if conditions indicate the potential for

overexposure or if overexposure.

4.3.3 Biological Hazards

The following sections describe safety guidelines for alligators and snakes that may be
present in the vicinity of the site. Additional information on biological hazards is presented
in Section 12.2 of the overall HASP (Anchor QEA 2009).
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4.3.3.1 Alligators

Although alligators have not been observed at the site, they are common in the Houston
area. Male alligators are large, solitary animals that will defend their territory (NIEHS and
OSHA 2010).

Observe the following procedures regarding alligators (NIEHS and OSHA 2010):

« Always be aware of your surroundings. Stay at least 15 feet away from alligators.
« Avoid surprising reptiles.

« Fight back if you are attacked.

4.3.3.2 Snakes

Although snakes have not been observed at the site, the following snakes are common in the

Houston area:

o Rattlesnake
« Copperhead snake
o Cottonmouth snake

o Coral snake.

Observe the following procedures regarding poisonous snakes:

« Avoid walking in areas where snakes may nest or hide. When walking, always look
for signs of snakes.

« Use extreme caution when moving or lifting objects that could be used by snakes as
cover.

« Never reach under or behind objects or into other areas where snakes may hide if you
do not have a clear view of the area where your hand and arm will be.

« Wear sturdy leather or firm rubber boots.

« Poisonous snakebites are medical emergencies. If bitten by any type of snake,

immediately seek medical attention.
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4.3.4 Other Physical Hazards

Incorporating the following basic safety procedures can prevent many of the most common

causes of injury or accident during field sampling:

« Always be aware of your surroundings. Transients have been observed to live or
spend time in the vicinity of some of the soil sampling stations, both on the Site and
in background areas. If you feel threatened, or if the situation feels unpredictable,
leave the area immediately. Always use the buddy system when working on the Site
and in background areas.

« Implement good housekeeping practices, including immediate cleanup of spills and
safe storage of all materials. All equipment or materials not in current use will be
removed from the immediate work area.

« Use proper lifting and moving techniques to prevent back or muscle strain or injury.
Any heavy equipment, boxes, coolers, or other items should be tested before lifting.
If a piece of equipment is too heavy, the equipment should be broken into smaller
components or assistance requested. Lifting should be done with the legs, not the
back.

« Use extra caution when handling sharp tools or sampling devices and when possible,
wear protective gloves.

« Use hearing protection when working with or near a power generator, and when
using a circular saw to cut soil cores.

« Use the following safety procedures when employing extension cords:

- Always inspect cords before using them. Use only cords in good condition to
avoid electrical shocks.

- Extension cords used in wet and/or outdoor locations have to be protected by
ground fault circuit interrupters.

- Extension cords should be a minimum of 16 American Wire Gauge size (AWG)
and be rated for the equipment in use. Example: To connect an impact corer to a
2000-watt power generator, a 12 AWG (25 amps) extension cord is needed to

carry the necessary current to start up the unit.
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- Avoid running extension cords across walkways. Instead, run them overhead if
possible and place flagging tape on the extension cord to warn of possible
overhead hazard.

- An extension cord that is hot to the touch is overloaded and should be replaced.

4.4 Employee Notification of Hazards and Overall Site Information Program

The information in the JHA and the MSDSs will be made available to all employees who
could be affected by it prior to the time they begin their work activities. Modifications to

JHAs and the accompanying data sheets will be communicated during routine briefings.

Consistent with paragraph 1910.120 (i) of Hazardous Waste Operations and Emergency
Response (HAZWOPR) (OSHA 1994), the FL/SSO will also inform other contractors and
subcontractors working on this study about the nature and level of hazardous substances at
the Site, the likely degree of exposure to workers who participate in Site operations, and any

modifications to this Soil Sampling HASP.

Daily safety briefings will take place before work begins. The daily briefing form provided in
Exhibit 1 will be used to record the daily meetings.
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5 SITE CONTROL ZONES

The definitions of the Site control zones are discussed in Section 7.3 of the overall HASP
(Anchor QEA 2009). The use of Site control zones is designed to reduce the spread of
hazardous substances from contaminated areas to clean areas, to identify and isolate
contaminated areas of the Site, to facilitate emergency evacuation and medical care, to

prevent unauthorized entry to the Site, and to deter vandalism and theft.

5.1 Exclusion Zone

The exclusion zone consists of a 10-foot radius around each soil sample station. The

exclusion zone will be marked with caution tape or traffic safety cones.

5.2 Contamination Reduction Zone

Not applicable. All activities will take place within the exclusion zone.

5.3 Support Zone

All areas outside the exclusion zone.
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6 PROJECT AIR MONITORING REQUIREMENTS
Section 11 of the overall HASP (Anchor QEA 2009) provides general requirements for air

monitoring during the 2011 soil study, including information on air monitoring equipment.
Previous investigations of the Site indicate that the main chemicals of interest for worker
health and safety during the sampling event(s) are dioxins and furans. There is no evidence
of significant concentrations of volatile chemicals in soil, sediment, or surface water.
Therefore, respiratory protection is not expected to be needed and either Level D (off-site

sample handling) or Level Modified D PPE (sampling activities) will be used.
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7 DECONTAMINATION OF SAMPLING EQUIPMENT

Decontamination of sampling equipment will follow procedures in Section 2.1.5 of the field
sampling plan. No chemical solvents will be required for decontamination of sampling

equipment.

All vehicles and equipment that have entered potentially contaminated areas will be visually
inspected and, if necessary, decontaminated prior to leaving the area by rinsing tires and
wheel wells with Liquinox® or Alconox® detergent and water. An effort will be made to
keep vehicles away from contaminated soil and sediment by parking on the service road and
carrying field sampling equipment to the Site on foot or by using carts or sleds. Large tools
will be cleaned in the same manner. Small reusable sampling equipment, including bowls,
spoons, and knives, will be rinsed, washed in phosphate-free detergent, and rinsed again. All
personnel walking over the impoundment area will have their boots decontaminated as well.
Rinsate from all decontamination activities will be collected for proper disposal.
Decontamination of equipment and tools will take place within the support/contamination

reduction zone.

The following supplies will be available to perform decontamination activities:

« Wash and rinse buckets

. Tap water and phosphate-free detergent (i.e., Alconox® or Liquinox®)

« Scrub brushes

« Distilled/deionized water

« Pressure washer/steam cleaner, if appropriate

« Paper towels and plastic garbage bags

« 55-gallon drums with labels and lids or 5-gallon plastic buckets with labels and lids to
segregate rinsed waste water and solid waste derived from soil sampling and

processing activities.
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Attachment A2: Standard Operating Procedures
Soil Field Sampling Plan, San Jacinto Waste Pits Superfund Site

LIST OF STANDARD OPERATING PROCEDURES

SOP AP-01  Sample Packaging and Shipping

SOP AP-02  Field Documentation

SOP AP-03  Sample Custody

SOP AP-04  Sample Labeling

SOP AP-06  Navigation and Station Positioning

SOP SL-01  Decontamination of Soil Sampling Equipment

SOP SL-02  Preparation of Field Quality Control Samples for Soils
SOP SL-04  Soil Classification

SOP SL-05  Surface Soil Sampling

SOP SL-06  Logging of Soil Boreholes
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STANDARD OPERATING PROCEDURE (SOP) AP-01

SAMPLE PACKAGING AND SHIPPING

SCOPE AND APPLICATION

This SOP describes specific requirements for sample packaging and shipping to ensure the
proper transfer and documentation of environmental samples collected during field
operations. Procedures for the careful and consistent transfer of samples from the field to the
laboratory are outlined herein. This SOP also presents the method to be used when packing
samples that will either be hand delivered or shipped by commercial carrier to the laboratory.

EQUIPMENT AND SUPPLIES REQUIRED
Make sure that you have the equipment and supplies necessary to properly pack and ship
environmental samples, including the following:
e Project-specific sampling and analysis plan (SAP)
e Project-specific field logbook
e Sealable airtight bags in assorted sizes (e.g., Ziploc®)
e Wetice in doubled, sealed bags; frozen Blue Ice®; or dry ice
e Cooler(s)
e Bubble wrap
e Fiber-reinforced packing tape, clear plastic packing tape, and duct tape
e Scissors or knife
e Chain-of-custody (COC) forms
e COC seals
e Large plastic garbage bags (preferably 3 mil [0.003 in.] thick)
e DPaper towels
e “Fragile,” “This End Up,” or “Handle With Care” labels
e Mailing labels

e Air bills for overnight shipment
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PROCEDURE

Customize the logistics for sample packaging and shipping to each study. If necessary,
transfer samples from the field to a local storage facility where they can be frozen or
refrigerated. Depending on the logistics of the operation, field personnel may transport
samples to the laboratory or use a commercial courier or shipping service. In the latter case,
Integral field personnel must be aware of any potentially limiting factors to timely shipping,
such as availability of overnight service and weekend deliveries to specific areas, and shipping
regulations regarding “restricted articles” (e.g., dry ice, formalin) prior to shipping the
samples.

SAMPLE PREPARATION

Take the following steps to ensure the proper transfer of samples from the field to the
laboratories:

At the sample collection site:

1. Document all samples using the proper logbooks or field forms (see SOP AP-02),
required sample container identification (i.e., sample labels with tag numbers), and
COC form (example provided in SOP AP-03). Fill out the COC form as described in
SOP AP-03, and use the sample labeling techniques provided in SOP AP-04.

2. Make all applicable laboratory quality control sample designations on the COC forms.
Clearly identify samples that will be archived for future possible analysis. Label these
samples as follows: “Do Not Analyze: Hold and archive for possible future analysis.”
Some laboratories interpret “archive” to mean that they should continue holding the
residual sample after analysis.

3. Notify the laboratory contact and the Integral project quality assurance/quality control
(QA/QC) coordinator that samples will be shipped and the estimated arrival time.
Send copies of all COC forms to Integral’s project QA/QC coordinator or project
manager, as appropriate.

4. Keep the samples in the possession of the sampling personnel at all times. Lock and
secure any temporary onsite sample storage areas to maintain sample integrity and
COC requirements.

5. Clean the outside of all dirty sample containers to remove any residual material that
may lead to cross-contamination.

6. Complete the COC form as described in SOP AP-03, and retain the back (pink) copy for
project records prior to sealing the cooler. Check sample containers against the COC
form to ensure all the samples that were collected are in the cooler.
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7. Store each sample container in a sealed plastic bag that allows the sample label

(example provided in SOP AP-03) to be read. Before sealing the bags, ensure that
volatile organic analyte (VOA) vials are encased in a foam sleeve or in bubble wrap.

If the samples require storage at a specific temperature, place enough ice in the sample
cooler to maintain the temperature (e.g., 4°C) throughout the sampling day.

At the sample processing area (immediately after sample collection) take the following steps:

1.

4.

If the samples require a specific storage temperature, then cool the samples and
maintain the temperature prior to shipping. For example, place enough ice in each
sample cooler to maintain the temperature at 4°C until processing begins at the testing
laboratory.

Be aware of holding time requirements for project-specific analytes and arrange the
sample shipping schedule accordingly.

Place samples in secure storage (i.e., locked room or vehicle) or keep them in the
possession of Integral sampling personnel before shipment. Lock and secure any
sample storage areas to maintain sample integrity and COC requirements.

Store samples in the dark (e.g., keep coolers shut).

At the sample processing area (just prior to shipping), do the following:

1.

Check sample containers against the COC form to account for all samples intended for
shipment.

Choose cooler(s) of appropriate size and make sure they are clean of gross
contamination inside and out. If the cooler has a drain, close the drain and secure it
with duct tape.

Line the cooler with bubble wrap and place a large plastic bag (preferably with a
thickness of 3 mil), open, inside the cooler.

Individually wrap each glass container (which was sealed in a plastic bag at the
collection site) in bubble wrap and secure with tape or a rubber band. Place the
wrapped samples in the large plastic bag in the cooler, leaving room for ice to keep the
samples cold (i.e., 4°C).

If temperature blanks have been provided by the testing laboratory, place one
temperature blank in each sample cooler.

If the samples require a specific storage temperature, add enough wet ice or Blue Ice®
to maintain that temperature during overnight shipping (i.e., 4°C). Always
overestimate the amount of ice that will be required. Keep ice in a sealed plastic bag,
which is placed in a second sealed plastic bag to prevent leakage. Avoid separating the
samples from the ice with excess bubble wrap because it may insulate the samples
from the ice. After adding all samples and ice to the cooler, use bubble wrap (or other
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available clean packing material) to fill any empty space and prevent the samples from
shifting during transport.

If possible, consolidate all VOA samples in a single cooler and ship them with (a) trip
blank(s) if the project-specific QA project plan calls for them.

Sign, date, and include any tracking numbers provided by the shipper on the COC
form. Remove the back (pink) copy of the original COC form and retain this copy for
the project records.

Seal the rest of the signhed COC form in a bag and tape the bag to the inside of the
cooler lid. Each cooler should contain an individual COC form for the samples
contained inside it. If time is short and it becomes necessary to combine all the
samples onto a single set of COC forms and ship multiple coolers together, then
indicate on the outside of the appropriate cooler, “Chain-of-Custody Inside.”

After the cooler is sufficiently packed to prevent shifting of the containers, close the lid
and seal it with fiber-reinforced packing tape. Tape the cooler around the opening,
joining the lid to the bottom, and around the circumference of the cooler at both
hinges.

As security against unauthorized handling of the samples, apply two COC seals across
the opening of the cooler lid (provided with example field forms). Place one seal on
the front right portion of the cooler and one on the back left. Be sure the seals are
properly affixed to the cooler to prevent removal during shipment. Additional tape
across the seal may be necessary if the outside of the cooler is wet.

SAMPLE SHIPPING

Hand Delivery to the Testing Laboratory

1.

Notify the laboratory contact and the Integral project QA/QC coordinator that samples
will be delivered to the laboratory and the estimated arrival time.

When hand-delivering environmental samples, make sure the testing laboratory
receives them on the same day that they were packed in the coolers.

Fax or scan and e-mail copies of all COC forms to the Integral project QA/QC
coordinator. Note: It may be necessary to photocopy the COC form on a slightly
darker setting so the form is readable after it has been faxed. Never leave the original
COC form in the custody of non-Integral staff.
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Shipped by Commercial Carrier to the Laboratory

1.

Apply a mailing label to the cooler with destination and return addresses, and add
other appropriate stickers, such as “This End Up,” “Fragile,” and “Handle With Care.”
If the shipment contains multiple coolers, indicate on the mailing label the number of
coolers that the testing laboratory should expect to receive (e.g., 1 of 2; 2 of 2). Place
clear tape over the mailing label to firmly affix it to the cooler and to protect it from the
weather. This is a secondary label in case the air bill is lost during shipment.

Fill out the air bill and fasten it to the handle tags provided by the shipper (or the top
of the cooler if handle tags are not available).

If samples must be frozen (—20°C) during shipping, make sure that dry ice has been
placed in the sample cooler. Be aware of any additional shipping, handling, and
special labeling requirements that the shipper may require.

Make sure that benthic infauna samples have been preserved with formalin in the field
prior to shipping. Be aware of any additional shipping, handling, and special labeling
requirements that the shipper may require for these samples.

Notify the laboratory contact and the Integral project QA/QC coordinator that samples
will be shipped and the estimated arrival date and time. If environmental samples
must be shipped at 4°C or —20°C, choose overnight shipping for delivery next morning.
Fax or scan and e-mail copies of all COC forms to the Integral project QA/QC
coordinator. Note: It may be necessary to photocopy the COC form on a slightly
darker setting so the form is readable after faxing. Never leave the original COC form
in the custody of non-Integral staff.
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STANDARD OPERATING PROCEDURE (SOP) AP-02

FIELD DOCUMENTATION

SCOPE AND APPLICATION

This SOP describes the Integral procedure for accurate record-keeping in the field for the
purposes of ensuring that samples can be traced from collection to final disposition.

Document all information relevant to field operations properly to ensure that activities are
accounted for in written records to the extent that someone not present at the site could
reconstruct the activity without relying on the memory of the field crew. Several types of field
documents are used for this purpose and should be consistently used by field personnel. Field
documentation should include only a factual description of site-related activities and
observations. Field personnel should not include superfluous comments or speculation
regarding the field activities or observations.

FIELD LOGBOOKS

During field sampling events, field logbooks must be used to record all daily activities. The
purpose of the field logbook is to document events and record data measured in the field to
the extent that someone not present at the site could reconstruct the activity without relying
on the memory of the field crew. The project manager (or designee) should issue a field
logbook to the appropriate site personnel for the direction of onsite activities (e.g.,
reconnaissance survey team leader, sampling team leader). It is this designee’s responsibility
to maintain the site logbook while it is in his or her possession and return it to the project
manager or turn it over to another field team.

Make entries in the field logbook as follows:

1. Document all daily field activities in indelible ink in the logbook and make no
erasures. Make corrections with a single line-out deletion, followed by the author’s
initials and the date. The author must initial and date each page of the field logbook.
The author must sign and date the last page at the end of each day, and draw a line
through any blank space remaining on the page below the last entry.
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2. Write the project name, dates of the field work, site name and location (city and state),
and Integral job number on the cover of the field logbook. If more than one logbook is
used during a single sampling event, then annotate the upper right-hand corner of the
logbook (e.g., Volume 1 of 2, 2 of 2) to indicate the number of logbooks used during the
field event. Secure all field logbooks when not in use in the field. The following is a
list of the types of information that is appropriate for entry in the field notebook:

Project start date and end date
Date and time of entry (24-hour clock)
Time and duration of daily sampling activities

Weather conditions at the beginning of the field work and any changes that occur
throughout the day, including the approximate time of the change (e.g., wind
speed and direction, rain, thunder, wave action, current, tide, vessel traffic, air and
water temperature, thickness of ice if present)

Name and affiliation of person making entries and other field personnel and their
duties, including what times they are present

The location and description of the work area, including sketches, map references,
and photograph log, if appropriate

Level of personal protection being used

Onsite visitors (names and affiliations), if any, including what times they are
present

The name, agency, and telephone number of any field contacts
Notation of the coordinate system used to determine the station location

The sample identifier and analysis code for each sample to be submitted for
laboratory analysis, if not included on separate field data sheets

All field measurements made (or reference to specific field data sheets used for this
purpose), including the time of collection and the date of calibration, if appropriate

The sampling location name, date, gear, water depth (if applicable), and sampling
location coordinates, if not included on separate field data sheets

For aquatic sampling, the type of vessel used (e.g., size, power, type of engine)
Specific information on each type of sampling activity

The sample type (e.g., groundwater, soil, surface sediment), sample number,
sample tag number, and any preservatives used, if not included on separate field
data sheets

Sample storage methods
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— Cross-references of numbers for duplicate samples

— A description of the sample (source and appearance, such as soil or sediment type,
color, texture, consistency, presence of biota or debris, presence of oily sheen,
changes in sample characteristics with depth, presence/location/thickness of the
redox potential discontinuity [RPD] layer, and odor) and penetration depth, if not
included on separate field data sheets

— Estimate of length and appearance of recovered cores, if not included on separate
field data sheets

— Photographs (uniquely identified) taken at the sampling location, if any
— Details of the work performed

— Variations, if any, from the project-specific sampling and analysis plan (SAP) or
standard operating protocols and reasons for deviation

— Details pertaining to unusual events that might have occurred during sample
collection (e.g., possible sources of sample contamination, equipment failure,
unusual appearance of sample integrity, control of vertical descent of the sampling
equipment)

— References to other logbooks or field forms used to record information (e.g., field
data sheets, health and safety log)

— Any field results not appearing on the field data sheets (if used), including station
identification and location, date, and time of measurement

— Sample shipment information (e.g., shipping manifests, chain-of-custody (COC)
form numbers, carrier, air bill numbers, time addresses)

— Arecord of quantity of investigation-derived wastes (if any) and storage and
handling procedures.

3. During the field day, as listed above, record in the logbook a summary of all site
activities. Provide a date and time for each entry. The information need not duplicate
anything recorded in other field logbooks or field forms (e.g., site health and safety
officer’s logbook, calibration logbook, field data sheets), but should summarize the
contents of the other logbooks and refer to the pages in these logbooks for detailed
information.

4. If measurements are made at any location, record the measurements and equipment
used, or refer to the logbook and page number(s) or field forms on which they are
recorded. All maintenance and calibration records for equipment should be traceable
through field records to the person using the instrument and to the specific piece of
instrumentation itself.
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5. Upon completion of the field sampling event, the sampling team leader will be
responsible for submitting all field logbooks to be copied. A discussion of copy
distribution is provided below.

FIELD DATA FORMS

Occasionally, additional field data forms are generated during a field sampling event (e.g.,
groundwater monitoring form, sediment core profile form, water quality measurement form)
to record the relevant sample information collected. For instructions regarding the proper
identification of field data forms, sampling personnel should consult the project-specific SAP.

Upon completion of the field sampling event, the sampling team leader will be responsible for
submitting all field data forms to be copied. A discussion of copy distribution is provided
below.

PHOTOGRAPHS

In certain cases, photographs (print or digital) of sampling stations may be taken using a
camera-lens system with a perspective similar to the naked eye. Ensure that photographs
include a measured scale in the image, when practical. If you take photographs of sample
characteristics and routine sampling activities, avoid using telephoto or wide-angle shots,
because they cannot be used in enforcement proceedings. Record the following items in the
field logbook for each photograph taken:

1. The photographer’s name or initials, the date, the time of the photograph, and the
general direction faced (orientation)

2. A brief description of the subject and the field work shown in the picture

3. For print photographs, the sequential number of the photograph and the roll number
on which it is contained

4. For digital photographs, the sequential number of the photograph, the file name, the
file location, and back-up disk number (if applicable).

Upon completion of the field sampling event, the sampling team leader is responsible for
submitting all photographic materials to be developed (prints) or copied (disks). Place the
prints or disks and associated negatives in the project files (at the Integral project manager’s
location). Make photocopies of photo logs and any supporting documentation from the field
logbooks, and place them in the project files with the prints or disks.
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EQUIPMENT CALIBRATION RECORDS

Record in the field logbook all equipment calibration records, including instrument type and
serial number, calibration supplies used, calibration methods and calibration results, date,
time, and personnel performing the calibration. Calibrate all equipment used during the
investigation daily, at a minimum, in accordance with the manufacturers’ recommendations.

DISTRIBUTION OF COPIES

At Integral offices, make two copies of all field logbooks and additional field data forms.
Stamp the first copy with a “COPY” stamp, and place it in the project file to be available for
general staff use. Stamp the second copy with a “FILE” stamp, and place it in the data
management file with the laboratory data packages, to be used by the data management and
quality assurance staff only. Place the original field logbooks and forms in a locked file
cabinet.

SET-UP OF LOCKING FILE CABINET
Place each project in its own file folder in a locking file cabinet. On the folder label, include
the project name and contract number. Each project folder will include up to six kinds of files:
e Field logbook(s)
e Additional field data forms
e Photographs
e COC forms
e Acknowledgment of Sample Receipt forms

e Archive Record form (to be completed only if samples are archived at an Integral field
storage facility or Integral laboratory).
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STANDARD OPERATING PROCEDURE (SOP) AP-03

SAMPLE CUSTODY

SCOPE AND APPLICATION

This SOP describes Integral procedures for custody management of environmental samples.

A stringent, established program of sample chain-of-custody will be followed during sample
storage and shipping activities to account for each sample. The procedure outlined herein will
be used with SOP AP-01, which covers sample packaging and shipping; SOP AP-02, which
covers the use of field logbooks and other types of field documentation; and SOP AP-04,
which covers sample labeling. Chain-of-custody (COC) forms ensure that samples are
traceable from the time of collection through processing and analysis until final disposition. A
sample is considered to be in a person’s custody if any of the following criteria are met:

1. The sample is in the person’s possession
2. The sample is in the person’s view after being in his or her possession

3. The sample is in the person’s possession and is being transferred to a designated
secure area

4. The sample has been locked up to prevent tampering after it was in the person’s
possession.

At no time is it acceptable for samples to be outside of Integral personnel’s custody unless the
samples have been transferred to a secure area (i.e., locked up). If the samples cannot be
placed in a secure area, then an Integral field team member must physically remain with the
samples (e.g., at lunch time one team member must remain with the samples).

CHAIN-OF-CUSTODY FORMS

The COC form is critical because it documents sample possession from the time of collection
through final disposition. The form also provides information to the laboratory regarding
what analyses are to be performed on the samples that are shipped.

Complete the COC form after each field collection activity and before shipping the samples to
the laboratory. Sampling personnel are responsible for the care and custody of the samples
until they are shipped. The individuals relinquishing and receiving the samples must sign the
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COC form(s), indicating the time and date of the transfer, when transferring possession of the
samples.

A COC form consists of three-part carbonless paper with white, yellow, and pink copies. The
sampling team leader keeps the pink copy. The white and yellow sheets are placed in a sealed
plastic bag and secured inside the top of each transfer container (e.g., cooler). Field staff retain
the pink sheet for filing at the Integral project manager’s location. Each COC form has a
unique four-digit number. This number and the samples on the form must be recorded in the
field logbook. Integral also uses computer-generated COC forms. If computer-generated
forms are used, then the forms must be printed in triplicate and all three sheets signed so that
two sheets can accompany the shipment to the laboratory and one sheet can be retained on
file. Alternatively, if sufficient time is available, the computer-generated forms will be printed
on three-part carbonless paper.

Record on the COC form the project-assigned sample number and the unique tag number at
the bottom of each sample label. The COC form also identifies the sample collection date and
time, type of sample, project name, and sampling personnel. In addition, the COC form
provides information on the preservative or other sample pretreatment applied in the field
and the analyses to be conducted by referencing a list of specific analyses or the statement of
work for the laboratory. The COC form is sent to the laboratory along with the sample(s).

PROCEDURES

Use the following guidelines to ensure the integrity of the samples:

1. Sign and date each COC form. Have the person who relinquishes custody of the
samples also sign this form.

2. At the end of each sampling day and prior to shipping or storage, make COC entries
for all samples. Check the information on the labels and tags against field logbook
entries.

3. Do not sign the COC form until the team leader has checked the information for
inaccuracies. Make corrections by drawing a single line through any incorrect entry,
and then initial and date it. Make revised entries in the space below the entries. After
making corrections, mark out any blank lines remaining on the COC form, using single
lines that are initialed and dated. This procedure will prevent any unauthorized
additions.

At the bottom of each COC form is a space for the signatures of the persons
relinquishing and receiving the samples and the time and date of the transfer. The
time the samples were relinquished should match exactly the time they were received
by another party. Under no circumstances should there be any time when custody of
the samples is undocumented.
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4. If samples are sent by a commercial carrier not affiliated with the laboratory, such as
FedEx or United Parcel Service (UPS), record the name of the carrier on the COC form.
Also enter on the COC form any tracking numbers supplied by the carrier. The time of
transfer should be as close to the actual drop-off time as possible. After signing the
COC forms and removing the pink copy, seal them inside the transfer container.

5. If errors are found after the shipment has left the custody of sampling personnel, make
a corrected version of the forms and send it to all relevant parties. Fix minor errors by
making the change on a copy of the original with a brief explanation and signature.
Errors in the signature block may require a letter of explanation.

6. Provide a COC form and an Archive Record form for any samples that are archived
internally at Integral.

Upon completion of the field sampling event, the sampling team leader is responsible for
submitting all COC forms to be copied. A discussion of copy distribution is provided in
SOP AP-02.

CUSTODY SEAL

As security against unauthorized handling of the samples during shipping, affix two custody
seals to each sample cooler. Place the custody seals across the opening of the cooler (front
right and back left) prior to shipping. Be sure the seals are properly affixed to the cooler so
they cannot be removed during shipping. Additional tape across the seal may be prudent.

SHIPPING AIR BILLS

When samples are shipped from the field to the testing laboratory via a commercial carrier
(e.g., FedEx, UPS), the shipper provides an air bill or receipt. Upon completion of the field
sampling event, the sampling team leader will be responsible for submitting the sender’s copy
of all shipping air bills to be copied at an Integral office. A discussion of copy distribution is
provided in SOP AP-02. Note the air bill number (or tracking number) on the applicable COC
forms or, alternatively, note the applicable COC form number on the air bill to enable the
tracking of samples if a cooler becomes lost.

ACKNOWLEDGMENT OF SAMPLE RECEIPT FORMS

In most cases, when samples are sent to a testing laboratory, an Acknowledgment of Sample
Receipt form is faxed to the project QA/QC coordinator the day the samples are received by
the laboratory. The person receiving this form is responsible for reviewing it, making sure
that the laboratory has received all the samples that were sent, and verifying that the correct
analyses were requested. If an error is found, call the laboratory immediately, and document
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any decisions made during the telephone conversation, in writing, on the Acknowledgment of
Sample Receipt form. In addition, correct the COC form and fax the corrected version to the
laboratory.

Submit the Acknowledgment of Sample Receipt form (and any modified COC forms) to be
copied. A discussion of copy distribution is provided in SOP AP-02.

ARCHIVE RECORD FORMS

On the rare occasion that samples are archived at an Integral office, it is the responsibility of
the project manager to complete an Archive Record form. This form is to be accompanied by a
copy of the COC form for the samples, and will be placed in a locked file cabinet. The original
COC form remains with the samples in a sealed Ziploc® bag.
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STANDARD OPERATING PROCEDURE (SOP) AP-04

SAMPLE LABELING

SCOPE AND APPLICATION

This SOP describes the general Integral procedures for labeling samples, and the three kinds of
labels that can be used on a project (i.e., sample labels, sample tags, and internal sample
labels). Consult the project-specific sampling and analysis plan (SAP) to determine the exact
sample identifiers and sample labels that are required for a given project. If they are not
specified in the SAP, then follow the designations below.

SAMPLE IDENTIFIERS

Before field sampling begins, establish sample identifiers to be assigned to each sample as it is
collected. Sample identifiers consist of codes designed to fulfill three purposes: 1) to identify
related samples (i.e., replicates) to ensure proper data analysis and interpretation, 2) to
obscure the relationships between samples so that laboratory analysis will be unbiased by
presumptive similarities between samples, and 3) to track individual sample containers to
ensure that the laboratory receives all material associated with a single sample. To accomplish
these purposes, each container may have three different codes associated with it: the sample
identifier, the sample number, and the sample tag number. These codes and their use are
described as follows:

e Sample Identification Code —The sample identification code (Sample ID) is a unique
designation that identifies where and how the sample was collected. The sample
identifier is recorded in the field logbook only and is not provided on the sample label
or chain-of-custody (COC) form. The sample identifier is a multiple-part code. The
tirst component begins with the letter abbreviation; for example, “SWNS” or “SWNB”
to designate the surface water sample was collected from the near-surface or near-
bottom of the water column. The second part could identify the sampling event; for
example, “1” to designate Round 1 sampling. The third part could contain an
abbreviation for whether the station is a single point (SP), a transect (TR), a composite
(CO), or a vertically integrated station (VI). The station number would be the final
component of the sample identifier. Use leading zeros for stations with numbers
below 100 for ease of data management and correct data sorting.

If appropriate, add a supplemental component to the sample identifier to code field
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duplicate samples and splits. Use a single letter (i.e., a suffix of “A” and “B”) to
indicate field duplicates or splits in the final component of the sample identifiers. For
equipment decontamination blanks, assign sequential numbers starting at 900 instead
of station numbers. Use a sample type code that corresponds to the sample type for
which the decontamination blank was collected. Additional codes may be adopted, if
necessary, to reflect sampling equipment requirements (see project-specific SAP).

Examples of sample IDs are as follows:

—  SWNS-1-SP-002: Surface water sample collected from the near-surface at a single
point during Round 1 from Station 2.

— SWNB-1-TR-010-A: Duplicate surface water sample from the near-bottom transect
during Round 1 from Station 10.

e Sample Number—The sample number is an arbitrary number assigned to each distinct
sample or split that is shipped to the laboratory for separate analysis. The sample
number appears on the sample containers and the COC forms. Each sample will be
assigned a unique sample number. All aliquots of a composited field sample will have
the same sample number. In cases where samples consist of multiple bottles from the
same location, assign each bottle the same sample number and time. However, assign
replicates from the same location different sample numbers and times. Sample
numbers of related field replicates will not necessarily have any shared content.

Each field split of a single sample will also have a different sample number and time.
The sample number is generally a unique six-digit number that includes a two-digit
media code and a four-digit number. The media code may be site-specific, but the
Integral default codes are as follows:

— SS—Surface soil

— BH—Subsurface soil or rock (typically from borehole)
-  GW—Groundwater

— SW —Surface water

— PW—Pore water

— SD—Sediment

— BT —Biota or biological tissue

The exact sample numbering scheme may vary from project to project. Variances
in the sample numbering scheme will be described in the project-specific SAP for
the field event. Example sample numbers are PW0001, PW0002, PW0003, etc.
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Tag Number— Attach a different tag number to each sample container. If the amount
of material (i.e., everything associated with a single sample number) is too large for a
single container, assign each container the same sample number and a different sample
tag. A sample will also be split between containers if a different preservation
technique is used for each container (i.e., because different analyses will be conducted).

The sample tag number is a unique five- or six-digit number assigned to each sample
label (or “tag”) for multiple bottles per sample. Integral sample labels come with a
preprinted sample tag number. The tag number provides a unique tracking number to
a specific sample bottle. This allows for greater flexibility in tracking sample bottles
and assists in field quality control when filling out documentation and shipping.
Sample tags are not used by many other consultants, and there may be resistance from
such firms during teaming situations. However, experience has shown that tags can be
very valuable, both in the field and while processing data from field efforts.

Record tag numbers on the COC form. Laboratories use tag numbers only to confirm
that they have received all of the containers that were filled and shipped. Data are
reported by sample number.

Assign sample numbers sequentially in the field; sample labels are preprinted with sequential

tag numbers.

SAMPLE LABELS

Integral sample labels are designed to uniquely identify each individual sample container that
is collected during a sampling event. Field sampling teams are provided with preprinted
sample labels, which must be affixed to each sample container used. Fill out the labels at the
time the samples are collected, documenting the following information:

Sample number

Site name or project number
Date and time sample is collected
Initials of the samplers
Preservatives used, if any

A unique number (commonly referred to as the “Tag Number”) that is preprinted on
the label consisting of five or six digits; used to identify individual containers.

SAMPLE TAGS

Integral sample tags are designed to be affixed to each container that is used for a sample.
Sample tags are required only for environmental samples collected in certain U.S.
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Environmental Protection Agency (EPA) regions (e.g., EPA Region 5). Field crews are
provided with preprinted sample tags. Attach sample tags to each individual sample
container with a rubber band or wire through a reinforced hole in the tag. Mark all sample tag
entries with indelible ink. Fill out the tags at the time the samples are collected, documenting
the following information:

e Sample number

e Site name or project number

e Date and time sample is collected
e Initials of the samplers

e DPreservatives used, if any

e Type of analysis.

A space for the laboratory sample number (provided by the laboratory at log-in) will also be
provided on the sample tag.

INTERNAL SAMPLE LABELS

For benthic infaunal samples, wash away the sediment from the sample and collect the
remaining benthic infauna into a sample container. Affix sample label (as discussed above) to
the outside of the sample container. In addition, place an internal sample label inside the
sample container. This internal sample label is made of waterproof paper; be sure to make all
internal sample label entries with pencil. Fill out the internal sample labels at the time the
samples are collected, documenting the following information:

e Sample number

e Site name or project number

e Date and time sample is collected
e [Initials of the samplers

e Preservative used (e.g., formalin).
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STANDARD OPERATING PROCEDURE (SOP) AP-06

NAVIGATION AND STATION POSITIONING

SCOPE AND APPLICATION

This SOP describes procedures for accurate station positioning required to ensure quality and
consistency in collecting samples and in data interpretation and analysis. Station positioning
must be both absolutely accurate in that it correctly defines a position by latitude and
longitude, and relatively accurate in that the position must be repeatable, allowing field crew
to reoccupy a station location in the future (e.g., for long-term monitoring programs).

This SOP describes the most commonly used station positioning method, differential global
positioning system (DGPS). Integral uses a Trimble Pathfinder™ Pro XRS DGPS for station
positioning for many field efforts. The Pro XRS offers the submeter accuracy often required
for documenting sampling station locations and for re-locating previously sampled stations.
A comprehensive discussion of the Trimble Pathfinder™ Pro XRS DGPS is provided in
Attachments 1, 2, and 3 of this SOP.

SUMMARY OF METHOD

Global positioning system (GPS) navigation is used to position the sampler at the desired
location. GPS is a satellite-based system that receives positioning data at 1-second intervals
from multiple satellites at known positions in space. Standard GPS is calculated to an
accuracy of about 10 m.

One can obtain a higher accuracy of approximately 2 m by applying differential corrections to
the standard GPS positioning data using DGPS. These differential corrections are applied by
sending GPS differential corrections to the GPS receiver via radio transmission. If the
sampling location is near the coastal U.S, the U.S. Coast Guard generates differential
corrections that are transmitted via radio link to the GPS receiver. If a Coast Guard station is
out of range of the sampling area, then a receiver may be set up at a known (i.e., surveyed)
reference point on land, or real-time satellite differential signals can be purchased from a
private company (e.g., OmniSTAR).

With the Pro XRS, GPS data can be gathered to submeter accuracy using a choice of
differential correction sources (i.e., free beacon differential signals such as Coast Guard
beacons or OmniSTAR) without establishing a reference station. Data must be corrected to
gain submeter accuracy. Free beacon or base station signals allow differential corrections to be
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performed after data collection by using a nearby beacon or base station logging data files.
(Note: The station must be within 300 miles of the data collection location.) For satellite-based
signals, a built-in virtual base station allows for real-time data correction, eliminating the need
for post-processing data in some cases. However, postprocessing data corrections can obtain
accuracies in the range of 30-50 cm. These accuracies are for the horizontal (northing and
easting) component only. The vertical component (elevation) accuracy ranges from submeter
to 3 times larger than the horizontal accuracy.

The GPS receiver displays and transmits differentially corrected positioning data to the
computer using an integrated navigation software package (e.g., HYPACK, Terrasync). The
computer data are typically displayed and recorded in World Geodetic System of 1984 (WGS-
1984) geographic coordinates (latitude/longitude). However, the integrated navigation system
can display and record information in other datums (e.g., UTM, NADS83). The integrated
navigation system, acting as a data manager, displays the sampler’s position relative to a
target station location in plan view on a video screen. The resulting pictorial screen
presentation, as well as numeric navigation data (e.g., range and bearing to the target
sampling location) assists the vessel operator (when sampling on-water) in approaching and
maintaining the station position while sampling.

SUPPLIES AND EQUIPMENT

e Cable

e GPS antenna

e Telemetry antenna (for differential corrections)
e  GPS receiver

e Differential corrections receiver

¢ Computer and monitor

e Navigation software (e.g., Terrasync)

e Logbook or log sheets.

PROCEDURES

Obtain latitude and longitude coordinates at the locations where samples are collected. An
average positioning objective is to accurately determine and record the positions of all
sampling locations to within 2 m. Positioning accuracies on the order of 1-3 m can be
achieved by avoiding the few minutes per day when the satellites are not providing the same
level of signal. The GPS provides the operator with a listing of the time intervals during the
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day when accuracies are decreased. Avoiding these times allows for better positioning
accuracy.

On-Land Sampling Event

A backpack DGPS unit may be used to direct the sampling team to the proposed sampling
location. To expedite field activities, enter the target station coordinates into the navigation
system database prior to beginning sampling. Place the DGPS antenna as close as possible to
where the sampling will occur. Once the sample(s) have been collected at the appropriate
location, record the horizontal coordinates of the station in the field logbook.

On-Water Sampling Event

Mount the GPS antenna vertically at the outboard end of the vessel’s boom, with the GPS
antenna cable extended along the boom into the cabin. Mount the telemetry antenna for
receiving differential corrections on a convenient fixture outside the cabin. Locate the GPS
receiver, the differential corrections receiver, and the computer in the cabin. Orient the video
screen for the computer to allow the vessel operator to observe on-screen positioning data
from the helm.

Alternatively, use a backpack DGPS unit to position the sampling vessel (e.g., barge) over a
proposed sampling location. Place the DGPS beacon as close as possible to where the drilling
will occur (i.e., moon pool). Using the DGPS unit, direct the sampling vessel operator to the
sample station location.

Once the sampling vessel is anchored at the appropriate location, record the horizontal
coordinates of the station in the field logbook. To expedite field activities, enter the target
station coordinates in the navigation system database prior to beginning sampling.

Positioning System Verification

GPS requires no calibration, as all signal propagation is controlled by the U.S. government (the
Department of Defense for satellite signals and the U.S. Coast Guard for differential
corrections). Verifying the accuracy of the GPS requires coordinates to be known for one (or
more) horizontal control point within the study area. The GPS position reading at any given
station can then be compared to the known control point. Verify the GPS accuracy at the
beginning and end of each sampling day.

Station Positioning Activities

Use a consistent routine for each day’s positioning activities. After confirming successful
reception of differential signals, turn on the computer on, and the boot the software. Verify
the accuracy of the system at a horizontal control point, as described in the previous section.
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The sampling team proceeds to a target station location selected by the team leader. That
station location is then selected from a number of preselected station locations that have been
entered into the integrated navigation system database. Once the station has been selected,
the positioning data are displayed on the computer screen or hand-held unit to assist in
proceeding to the station and in maintaining the station position during sampling. A
confirmed position is recorded electronically each time a sample collection is attempted. (This
means that during sediment grab sampling and coring, the locations of both accepted and
rejected grabs or cores are recorded.) Upon recovery of the sampling device, read the station
position northing (y) and easting (x) coordinates from the archived computer file and record
them in the field logbook or on log sheets as a backup to the computer record. Also record
time and water depth, if applicable. Ancillary information recorded in the field logbook may
include personnel operating the GPS, tidal phase, type of sampling activity, and time when
coordinates were collected.

REFERENCES

Trimble Navigation Limited. 2001. TSC1 Asset Surveyor operation manual. Version 5.20.
http://trl.trimble.com/dscgi/ds.py/Get/File-8145/Oper.pdf.

Trimble Navigation Limited. 2007. GPS tutorial. Accessed on January 12, 2007.
http://www.trimble.com/gps/index.shtml.
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ATTACHMENT 1
PRO XRS DESCRIPTION

The Pro XRS combines a high-performance GPS receiver and antenna, beacon differential
receiver, and satellite differential receiver in one compact unit. It also includes Trimble’s
advanced Everest™ technology, which allows users to collect accurate position data near
walls, water, vehicles, or other surfaces that reflect satellite signals. Reflected signals, also
called multipath signals, make it difficult for GPS receivers to accurately determine position.
Everest™ uses a patented technique to remove multipath signals before measurements are
used to calculate position.

Equipment Required

The GPS Pathfinder™ Pro XRS consists of the following:
e GPSreceiver in backpack casing (with system batteries and cables)

e Hand-held data logger (TSC1) and cable, or laptop computer with Terrasync software
installed and cable. (Note: Terrasync procedures are described under separate cover.)

e Pro XRS antenna, range poles, and cable
e Compass and tape measure

e Spare 12-volt camcorder and 9-volt batteries (minimum of two each) (use only Kodak,
Duracell, or Energizer 9-volt batteries)

e Battery charger and power cord.

Pro XRS Setup

Follow these procedures for the proper setup of the Pro XRS:

1. Ensure that connections between batteries, receiver, and data logger are correct and
secure. The coaxial antenna cable connects from the GPS receiver port “ANT” to the
base of the antenna. The TSC1 cable (a “pig-tail”-type cable) connects from the bottom
or top of the TSC1 to the receiver port “B,” where a 9-pin serial port dongle is attached.
The dual Y-clip cables should be connected from the receiver to the batteries.
Alternatively, if AC power is available (e.g., aboard a vessel), then the power cable for
the battery charger can be attached directly to the receiver on some models.

2. Screw the three long antenna poles together (the shorter pole may be added if
necessary for taller users). Screw on the antenna and connect its cable.

3. Putbackpack and/or shoulder strap on. The pouch for the data logger should be in
place around the waist strap or in the backpack.
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Screw antenna to the attachments on the top of the backpack. Wind cord around pole,
and ensure the antenna is secure. Please be aware of overhead hazards, especially if
working near low-hanging power lines. Severe injury or death can result.

Basic Operation of the Pro XRS

Recording a Feature

Before beginning field use, ensure that all GPS configurations and settings are set correctly for
the particular use of the Pro XRS and that an appropriate data dictionary is loaded onto the
TSC1 (see Attachments 2 and 3 for typical settings). These steps outline the basic use of the
GPS to document a sample position or any other defined “feature.” Note that the TSC1 has
both hard and soft keys that allow for its operation. The hard keys comprise all of the keys
(e.g., letters and numbers) on its surface. The soft keys are the F1 through F5 hard keys. The
function of these changes depending upon the context. These keys will be referred to with
brackets around them (<soft-key>).

1.

Turn data logger on outside in an open area. Wait for antenna to receive satellite
signals. The display will read Recording Almanac, Too Few SVs, and PDOP Too High.
Continue to wait until enough satellites (four) are acquired and the PDOP is below 5.0.

Ensure that the real-time settings are correct according to the parameters listed in
Attachment 2.

Select Data Collection, and create a new rover file or open an existing file. This file
should be named according to the format specified by the project GIS analyst. Note: If
opening an existing file, press <NEW> to access the Antenna Options menu and Start
Feature menu.

Enter the height of the antenna from the ground to the Measurement Method reference
point shown in the Antenna Options menu and then press ENTER to bring up the Start
Feature menu.

Pick the appropriate data dictionary to use with the rover file. Only one dictionary can
be used with a rover file. Consult with the project GIS analyst to formulate the most
appropriate data dictionary for the type of sampling you wish to perform. The data
dictionary titled Generic contains only a comment field and is appropriate for simple
navigation tasks. If using a data dictionary, make sure to become familiar with its
attributes before recording information in the field.
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Move to the location of the first feature for which you want to record the GPS position.
Select the appropriate feature and press ENTER to begin logging. Log data points in
accordance with the feature type. Point features should have at least 10 points collected
at a stationary location. Line features should be collected while moving. If movement
is stopped, press the <PAUSE> key. When movement starts again, press the
<RESUME> key. Area features should be collected with enough points to define the
outline of the area (e.g., a square building would have four single points, collected on
each corner, and the <PAUSE> key would be used between each of the points).

Depending on the setup of the data dictionary, each feature may have one or more
feature attributes. An attribute is used to record additional data associated with the
feature. For example, the attributes assigned to a sediment sampling station could be
the sample number, station ID, sampling gear, sediment color, odor, etc.

Use the <PAUSE> key while recording feature attributes to avoid too many data points
being collected at one point feature. (Body movements while logging attributes for an
extended time can decrease the accuracy of collection.) The <PAUSE> key must be
used when recording attributes of a line or area feature because only one data point
should be collected in a single location.

Once all attributes are entered and the feature data points are logged, press ENTER to
complete and save the feature and move on to a new feature. Pressing ESC instead of
ENTER will allow the user to abandon the logged feature without saving.

When all features in a given area have been recorded, from the Data Collection menu,
press ESC to exit data capture and then press <YES> to close the file. Features are
appended and saved to the file after each collection, so there is no need to “save” the
file. When the Pro XRS is not in use, it should be turned off. If you need to come back
to the same rover file later in the day, the rover file may be reopened at that time.
Rover files may not be edited after 7 days from the first feature was created. Please
consult the project GIS analyst for the best way to handle multi-week sampling
projects.

At the end of each day, download the rover file to a PC using Pathfinder Office
software.

Feature Collection Options

Offsets—The Pro XRS can collect a point or line feature while standing at a set distance away
from the feature. This option may be necessary because of obstructions such as tree cover,
buildings, or car traffic. For a point feature, measure the distance between the object you want
recorded and the Pro XRS antenna. Use the compass to determine the bearing (e.g., west is
270°). The bearing is the direction the point should be moved for it to be located in the correct
place (e.g., if you are due north of the feature, the bearing is south, or 180°; i.e., the position
you want recorded is south of where you are standing). Estimate the inclination from the
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feature to the GPS antenna (if altitude determination is critical, a clinometer should be used).
The inclination is the degree angle up from the feature to the antenna (e.g., if the feature is 5°
below the antenna position, enter -5°). During data capture, from within the feature, press the
<OFFSET> button, and enter the distance, bearing, and inclination. Press OK to complete the
feature. Note: This procedure describes an offset of a single feature. A constant offset may be
applied to all features collected as well.

Nesting— While recording a line feature or an area feature, a point feature may be collected to
avoid backtracking. While recording the line or area feature, press <PAUSE> and then
<NEST>. The Pro XRS will prompt for collection of a new feature. Move to the feature, and
collect data as for any other point feature. When the feature is complete, press OK. The Pro
XRS is ready to resume collecting data as part of the line/area feature: press <RESUME>.
(Remember to continue moving before pressing resume to avoid having multiple positions
recorded in the same place in the line or area feature.)

Segmenting— While moving along a line feature, changing the attributes of that line may be
necessary (e.g., because of a change in surface type from paved to dirt road). This change may
be done without having to begin a new feature by pressing <PAUSE> and then <SEGMENT>.
Change the appropriate attributes and then press <RESUME> to continue recording.

Repeat—This function allows the collection of a new feature with the same feature attributes
as the previous feature. If features are not exactly the same, it also allows editing of the
attributes.

Quickmark — Allows collection of point features while moving (e.g., from a car or a boat) by
estimating the exact location. The use of this feature will not result in positionally accurate
locations and is not recommended for most sampling operations.

Reviewing and Editing Features

It is possible to review or edit features collected in the field while still in the data capture
mode. For example, it may be necessary to document the GPS location in the field logbook or
to edit one of the feature’s attributes. Without exiting data capture, press <KREVIEW>. (If data
capture is already complete, just press <KREVIEW> and then select the appropriate rover file.)
This step will display a list of data points including each feature collected. Scroll to the
appropriate feature, and follow the steps below depending on the required action:

e To view the GPS location (e.g., lat/lon), press <POS>.

e To edit the attributes, press ENTER. Make any necessary edits to the attributes by
scrolling through.

e To change or add an offset, press <POS> and then <OFFSET>. Make any necessary
changes.

e To delete a feature collected in error, press <DEL>.
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Navigating to an Existing Location

Waypoints

To use the Pro XRS to navigate to a previously established position, this position must be
loaded into the data logger as a waypoint, present as a feature position in the data files, or
generated in the field using the GPS unit. Waypoints may be entered into the TSC1 by:

Entering coordinates manually

Choosing previously recorded locations and importing them into the TSC1 by using
Pathfinder Office

Defining a location stored in a rover file saved to the TSC1 as a waypoint (see
Reviewing/Editing Features, above)

Creating a way point from the current position being shown by the operating GPS unit
in the field.

Navigating

Usually you will use the Navigation module (accessed by pressing MENU followed by
Navigation) to guide yourself to a target (waypoint or feature). You can also use the Map
module (accessed by pressing MENU followed by Map) to:

1.

2
3.
4

Orient yourself in the area where you are working.

Get a general indication of the location of a feature or waypoint that you want to find.
Find or select features or waypoints to which you wish to navigate toward.

Plot a course from one place to another.

a. While in the Map screen, the GPS cursor x shows the current position reported by
the receiver and is always shown on the Map screen (Note: it may not always be
within the visible part of the screen when panning or scrolling). The <OPTIONS>
key can be used to hide or display the GPS trail (line of dots showing up to
60 previous positions), the heading showing the direction of travel, and other
options on the map display.

b. Select a feature by pressing MENU, Data Collection to reach the Start Feature
screen, and then <REVIEW> to access all features contained in the data file.
Highlight and select the desired feature by pressing the <Target> key, which adds a
crossed flag to the feature. Reaccess the Map screen by selecting MENU, then Map,
which will now show the highlighted feature with a crossed flag symbol on the
Map screen. You can then start moving toward the feature, and the current
position (shown by the x) will move closer to the target position as the user
approaches.
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c. There are two graphical modes of navigation with the Pro XRS in the TSC1
Navigation module. On both modes, text information appears on the right of the
screen in the Info panels, which can be configured by the user. The graphical
modes available are the Directional Dial screen or the Road screen, which can be
toggled between using the <Mode> key.

d. Tonavigate, select a target and then a start position. Each of these positions can be
features from an open data file or a waypoint. Access a list of available features or
waypoints by pressing <TARGET> or <START>. Once the item has been chosen as
a target, it will show the crossed flags symbol in the list. Once a target has been
selected, Distance to Go appears at the bottom of the Navigation screen, which
indicates the distance from the current GPS position to the target. Select a start
position (not required but useful for calculating crosstrack error and other
navigation information) by pressing <START>. A waypoint of the current GPS
position can be created for use as the Start point by selecting <CREATE>. Once the
Start position is selected, a flag symbol will appear next to the item in the list.

e. In the Directional Dial mode, an arrow will appear that will always point at the
target. This is the bearing to go. (Note: You need to be moving for this to be
accurate, as it will lock if you are moving too slowly or have stopped.) The triangle
at the top represents the direction that you are going or heading. This triangle
never moves, but by changing directions, you can line up the arrow with the
triangle. When the two are aligned, you are heading in the direction of the target.
When you are close to the target, a bull’s-eye (two concentric circles) will appear at
the edge of the screen. This is warning you that the unit will be switching to the
close up screen. A proximity alarm will sound and the directional arrow will be
replaced by the bull’s-eye on the close up screen. Your current position will be
shown by an x and the target by the bull’s-eye. Move so that the x is in the same
location as the bull’s-eye.

f. In the Road mode, navigate by walking down a road. Your position is shown by a
stick figure and is always positioned in the center of the screen. The target (crossed
flags) shows the point to which you are navigating toward. Your heading is shown
by the top center of the screen and the bearing to go is shown by the direction of
the road, which will rotate as you change your heading. Change your heading
until the road is pointing at the top of the screen (Target is also at the top of the
screen) and the edges are parallel to the sides of the screen. As you move toward
the target the screen zooms in, so the road appears to get wider.

Downloading Rover Files

Upon returning to the office, download all rover files from the TSC1 to a PC for post-
processing. You will need the Trimble Pathfinder software installed on your computer. If you
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are not using a field laptop that already has the program installed, contact your project GIS
analyst for instructions on how to install the software.

Connect the TSC1 to your computer using the appropriate cables. In addition to the “pigtail”
cable, you will also need a null modem (a 9-pin female-to-female cable) to plug into a PC serial
port. Once connected, power up the TSC1 unit and navigate to MENU>File Manager>File
Transfer. Then, open the Pathfinder software and navigate to the Utilities>Data Transfer...
window from the menu bar. Select GIS Datalogger on COM1 (for most computer systems),
and press the green Connect button. Download files from the TSC1 by selecting the Receive
tab and choosing the data file type from the Add pulldown menu (Figure 1).

After downloading, remove all rover files and waypoints from the TSC1 to conserve memory.
Rover files may be deleted from the File Manager menu as follows:

1. Select MENU>File Manager>Delete File(s)
2. Select the rover file to be deleted, and press <ENTER>
3. Confirm the deletion of this file by pressing <YES>.

Delete data dictionaries in the same manner by selecting Data Dictionaries from the File
Manager menu. Delete waypoints by selecting Utilities from the Main menu and then by
selecting Waypoints, followed by <DEL>.

~Device

ITenaSync ﬂ [%—0 E[@_@l Devices... | “C:F"wg:‘:@

Connected to TerraSync w2 1x,
Receive | >end | w2 2%, w230, v2 4%
; Receive

%%’ Data Transfer

Eile — | Size | Data Type | Destination | Add ~
Presz &dd to Select files —I
Open w Aemove |
Look ir: I_l] TemraSync LI @l O Remoye & |
] hycromodelFSP_TS 5 ransects 20060320 gis 4] 5 ample.gis
@ lampreyT argets.giz @ aw_lowflowT argets.gis
|§| Multiplate 0715.giz |§| sw_lowflowT argets_FromBugge -
] Muliplate_D sploy_090805.gis [#] T55_2006.5is lirensfens] |
] River.gis #]755_2_21_2006 gis
@ round2B T argets. gis i@}ﬁéﬁ_ﬁﬁf_ﬁﬂﬁgﬁ
< | 1 | (2] [Hele | Close |
Fils name: [T55_EDLRMZ3 gis
Files of type: | Data File | Cancel |
Destination: |c:\F'fdata\D efault Browsze. .. |

Figure 1. Transferring File from Terrasync
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The following are lists of menus that can be accessed through the TSC1 keypad. Please ensure
that settings are correct before proceeding. Do not make changes to the settings unless
necessary. Each menu will list all available subheadings, the correct setting, and the available
<soft-keys> to access additional menus. Comments are included only where necessary.

GPS Rover Options

To access this menu, select Configuration from the main menu and then select GPS Rover
Options. The table below lists logging options and settings.

Logging Options Setting Comment
Logging intervals
Point feature 1s
Line/area feature 2s-5s depending upon speed of movement
Not in feature None
Velocity None
Confirm end feature No
Minimum pos 10
Carrier Mode Off
Carrier phase min. time 10 minutes
Dynamics code Land May be changed to sea or air, as appropriate
Audible click Yes
Log DOP data Yes
Log PPRT data Yes
Log QA/QC data Yes
Allow GPS update Warn First
Warning Distance Any
Position Mode Manual 3D
Elevation Mask 15° Should not go below 13° (accuracy decreases)
SNR Mask 6.0 Can raise to 7 if multi-path filtering is poor
PDOP Mask 5.0 Can be raised up to 8; reduces accuracy
PDOP Switch 6.0
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Real-Time Input Options

Access this menu from the GPS Rover Options menu by selecting Real-Time Input. The table
below shows options and settings for real-time input.

Options Setting Comment

Preferred Correction Source

Choice 1 Integrated Beacon

Choice 2 Integrated WAAS

Choice 3 Use uncorrected GPS
Correction Age Limit 20s

Antenna Options

Access this menu from the GPS rover Options menu by selecting Antenna Options. The table
below shows antenna options and settings.

Option Setting Comment
Height 6 ft Enter correct user antenna height using
measurement method indicated below
Measure Uncorrected
Type Integrated
GPS/Beacon/Satellite
Confirm Per file Can be changed to “Per feature” if antenna
height varies and elevation is critical
Part Number 33580-50 Auto selected based on TYPE selected
Measurement Bottom of Antenna
Method Mount
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ADDITIONAL SETTINGS FOR THE TSC1

Additional TSC1 settings can be found in the Configuration menu. Items of particular
importance are indicated in italics.

Configuration

This menu can be accessed by selecting Configuration from the main menu. The table below
lists options and descriptions for the Configuration menu.

Options

Description

GPS base station options
NMEA/TSIP output

Coordinate system

Map Display options

Navigation options

Units and display

Time and date
Quickmarks
Constant offset
External sensors
Hardware (TSC1)

For using a land base station or beacon for real time corrections
Consult manual

Changes coordinate system among latitude/longitude, UTM, and other
coordinate systems. System can be converted, if necessary, after
data capture by using Pathfinder Office software.

Change layers, scale, background files and items shown on the TSC1
screen during data collection

Changes Navigation parameters

Changes various units, for example: length (e.g., feet, meters),
altitude reference (e.g., MSL), North reference (i.e., true or magnetic).
Units can be converted, if necessary, after data capture by using
Pathfinder Office software.

Changes to local time, 24-hour clock, date format, and other options
Set-up parameters for use with Quickmarks.

Set-up parameters for use with a constant offset.

Connections with external sensors.

TSCL1 settings such as beep volume, contrast, internal and external
battery status, software version, free space.

Contrast and Backlighting

The TSC1 display can be viewed in various light settings. Press FUNC, then L to turn on the
display backlight for viewing in dim lighting. Adjust the contrast by pressing FUNC, then E

or F.

Integral Consulting Inc.
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ATTACHMENT 4
PRE-SAMPLING ACTIVITIES BEFORE USE OF THE PRO XRS

Determination of Optimal Satellite-Use Time

Positioning accuracies on the order of 1 to 3 m can be achieved by avoiding the few minutes
per day when the satellites are not providing the same level of signal. The GPS unit provides
the operator with a listing of the time intervals during the day when accuracies are decreased.
Avoiding these time intervals permits the operator to maintain better positioning accuracy.
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ATTACHMENT 5
MANAGING GPS DATA FROM TERRASYNC—A TUTORIAL

Currently, positional data collected in the field is most often done with a Trimble GPS unit
(usually rented) interfaced with a laptop via Trimble’s Terrasync software. The Terrasync
software sometimes exhibits quirks that interfere with the smooth operation of data collection
in otherwise stressful field conditions. This tutorial is meant to supplement the Terrasync
software documentation and serve as a guide to field personnel to help them retrieve and
collect geographic data as efficiently as possible with existing software.

Scope

This document is intended to be a reference for procedures involving the following:
e Fixing files that are more than 7 days old so that they can be updated

e Adding features in GPS Pathfinder software (companion to Terrasync) and then
importing them as base files in Terrasync..

This document is not intended to be a comprehensive manual for using Terrasync or
Pathfinder software. It is assumed that the reader has received at least some training on how
to use the basic features of Terrasync and is competent at using MS Windows.

The Basics

GPS data collection currently relies on two pieces of complementary software:
e Terrasync—the interface for GPS navigation and data collection.

e Pathfinder Office—a multiuse piece of software that acts as a conduit between GIS data
files (shape files) and Terrasync GPS files. Pathfinder can also be used as a simple map
editor.

Installing the Correct Versions of Terrasync and Pathfinder

Important Note: This tutorial uses Pathfinder Office v. 3.00 and Terrasync v. 2.50. It is very
important to use the proper versions of this software to avoid compatibility issues. These
software versions should be included in the same folder as this tutorial, or can be obtained
from GIS staff.

http://www .trimble.com/terrasync_ts.asp?Nav=Collection-4576

Key code for TerraSync
499043-00110-05273-EDD049BC

Pathfinder v.3.00
001533-00300-04152-0ee4d11f
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Initial Setup of Terrasync/Pathfinder

Certain settings and configuration setups are needed before Pathfinder can talk to Terrasync.
Whether you are installing this software for the first time or have an existing installation,
check to make sure that these settings are in place.

1.

Open Pathfinder Office and go to the Utilities>Data Transfer... menu. A dialog box
should appear. This is the interface for communicating with Terrasync.

Click the Devices button, and then New... (Figure 1).
Click on GIS Folder.

Browse to the Terrasync data folder on your computer, which in most cases will be
C:\My Documents\ TerraSync\.

In the next box, Type will be Terrasync, and Version will be v. 2.1x, v.2.2x, v.2.3x, and
v2.4x.

At the prompt for a name that will display in the device list, enter Terrasync.

Go back to the Data Transfer dialog box, select Terrasync from the dropdown menu,
press the Connect icon, and look for a green check mark indicating success.
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123 C:\My DocumentsiTerraSync g@
File Edit ‘Yiew Favorites Tools Help ,'5‘
G Back = [ ? ) search "L_ Folders '

Address | C:iMy Documents| TerraSync w a Go
Folders X Hame Size | Type Date Modified i

(& Deskiop @swjuwflowhrgets.ubx 51KB OBXFile 9/15/2006 1:11 FM
# (5 My Documents gsw_lnwflanargets_FrnmRug... 3KB DD File 8/16/2006 2:54 PM
= ' My Computer & sw_lowflowTargets_FromRug... 1KB GICFile 8/16/2006 2:54 PM

o & 3% Floppy (A2 @sw_lawflowTargets_FromRug... 1KB GIP File 9/6/2006 5:19 PM
= e Local Disk (C:) \E]5w_IDwfluwTargets_FrUmRug... 22KB GISFile 9/6/2006 5:19 PM
@ 3 Bran Qsw_lawflowTargets_FromRug... 1KB GI'W File 9/6/2006 5:19 PM
# ) cygwin ‘;]sw_luwflowTargets_FromRug... 1KB GIXFile 9/6/2006 5:19 PM
@ |7 DELL @]sw_IDwrowTargets_FromRug... 413KB OBSFile 9/6/2006 5:19 PM
# ) Documents and Settings :_gsw_lnwflanargets_FrnmRug... 19KB OB File 9/6]2006 5:19 PM
@ (7 local_waorking_files g]‘rarrasync.dat 1KB DAT File 9/15/2006 2:26 FM
i () M50Cache B 7s5_2_21 _2006.dd 2KB DD Fie 2[26/2006 10:29 AM
= 53 My Documents 7552 21_2006.qic LKB GICFils 2[28/2006 10:34 AM
o G [l 755_2_21_2006.gip 1KB GIPFile 2/28/2006 10:29 &M
(£ 755 EDI RM23.2ip B755_2 21_2006.is 1KB GISFile 2/28/2006 10:29 AM
# () Pfdata = T55_2_21 2006, gin 1KE GIW File 2/28(2006 10:29 AM
% (33 Program Files TS5_2_21_2006.gix 1KB GI%File 2/28/2006 10:29 AM
® [ Pythanzt TS5_2_21_2006.0bs 1KB  OBS File 2/28/2006 10:37 AM
# [ Pythonzs [ rs5_2_21_z006.0bx 1KB OB File 2[28/2006 10:34 AM
) Trimble = 755 _z006.0d 2KE DDFie 2/28/2006 10:29 AM
() WINDOWS = 755_2006. gie 1KB GICFile 2[25(2006 3:58 PM
# Lk CO-RW Drive (D0 @'5572006.9“) 1KB GIPFile 2/28/2006 4:45 FM
(6 2L DVD-RIW Drive (E:) =] 55_2006. gis 1KB GISFile 2/28{2006 400 PM
© S mion 'OlGis' (M:) @Tssgous.giw 14KB  GIW File 2/28(2006 4:45 PM
5 ol an Ol (0:) =] T55_z006.5x 1KB GI%File 2/28/2006 4:00 FM
% S Departments on 'Snap Server (OI) (v2) "QT5572006.D|35 1KB OBS File 2[28/2006 4,45 PM
% S Projects on 'snap Server (Ol (z2) &= T55_2006. obxc 1KE OBX File 2/28(2006 4:00 PM
& [ Control Panel 1) 755_EDI_RMz23.dd 2KE DDFile 2/28{2006 5:04 PM

o 93 My Network Places 1KB GICFile 2/28/2006 5:04 PM
) Recycle Bin 1KB GIFFile 2[28/2006 £:03 PM
) ArcGIS_YBA_CD LKB GISFile 2/28/2006 £:03 PM
) cream-0.35 Open 1KB GIW File 2/28/2006 £:033 PM
# |2 DS_Map_BEookyisual_Basic Scan with ewido 1KB GIZFile 22512006 603 PM
3 Mew Falder 1KB OB File 2[26/2006 &:03 PM
) Mew Folder (2) 0 Sean for viruses... 1KB OBX File 2}28/2006 5:45 PM
send To ¥ 2KB Compressed (@ippe...  2[26/2006 5:07 PM
3KE DDFile 6/16/2006 2:35 PM
Cut 1KB GICFile &/16/2006 2:46 PM
Copy 1KE GIF File 6/16/2006 3:13 PM
Create Shorteut 2KB GISFile 6/16/2006 2:38 PM
Delete 1KB GIW File 6/16/2006 3:13 PM
RERE 1KB GIXFile 6/16/2006 2:46 PM
1KB OBS File 6/16/2006 3:13 PM |
Properties LKB OB File &/16{2006 3:10 PM ™

rrrias tha calactad karme Fr bha Clinkaard To rok Fharsin Hha na tiea bha Dacka rararaand

Figure 2. Selecting Files To Copy to a Different Directory

If this procedure does not work for you, you may have the wrong version of Pathfinder. For
some unknown reason, with each version upgrade of Pathfinder, connectivity to older
versions of Terrasync is lost. You can check what version of Pathfinder you have installed by
going to the Help>About GPS Pathfinder Office... menu. To find out what version of Terrasync
you have, go to C:\ Program Files\ TerraSync\, right-click on Terrasync.exe, and choose the
Version tab.

Handling Expired Files in Terrasync

One of the most common problems that field personnel will have to deal with is the 1-week
expiration date when trying to collect data with Terrasync. This is a built-in function of
Terrasync, and there is no simple way to work around it. The following instructions will
guide you through the process to make the files usable. See Figure 3.
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Choose Feature:
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£2 Area_generic

i

TerraSync

1 } Unable to append to a file over one week old
.
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Current Configuration:
‘ Based Upon: [Factary Defaulks]
Relosd | change | |
Real-time

Logging GRS
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Settings Settings

External
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Figure 3. Notice That Terrasync File Older Than 1 Week Will Not Allow User To Collect Features (time
begins to elapse when first feature is collected in the field, not when file is created)

Two options are available, depending on your needs. If you do not need to see the previously
logged locations and need only to see the targets, use the original files provided by GIS staff
(Option 1). If you need to see previously occupied locations in order to make decisions about
where to go next, then transfer the file to Pathfinder and back again (Option 2).

Option 1: Move and replace logged files with original targets.

At the beginning of the field effort, you should receive a set of files with the target locations,
most likely in a zip archive (.zip file extension). There will be six to eight files with the same
name but with different extensions (Figure 4). These files will have to go into the C:\My
Documents\ TerraSync\ folder in order to be available to Terrasync.
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[£1 C-\My Documents\TerraSync\TSS_EDI_RM23.zip g@
File Edit ‘Miew Favorites Tools  Help ﬂ'
< > ? 7 Search | Faolders -
address |[E] C:\My DocumentsiTarraSynciTSS_EDI_RM23.zip v Go
MNarne Type Packe... Has ... Size | R... | Date

Folder Tasks =) 755 _ED1_RMZ3.dd OO File 1KB Mo 2KB 82%

2/28i2006 4:04 PM

(3 Extract all Fies TSS_EDI_RMZS.gic GIC File 1KE Mo 1KE 4% 2/28/2006 4:04 PM
= 755 _EDT_RMZ3.Gin  GIP File 1KE Mo 1KE 35% 2/28/2006 4:06 PM

= 755 _EDI_RMZ3.gis IS File 1KE Mo 1KB 75% 2/28(2006 4:04 PM

Other Places 2 TSS_EDI_RMZS.giw GIw File 1KE Mo 1KE 34% 2/28/2006 4:06 PIM
= 755 _EDT_RMZ3.gix Gt File 1KE Mo 1KB 73% 2/28/2006 4:04 PM

[ TerraSyne TSS_EDI_RMZS.obs OBS File 1KE Mo 1KE 53% 2/28/2006 4:06 PM
) My Documents TSS_EDI_RMZS.Dbx OB File 1KE Mo 1KE 56% 2/28/2006 4:04 PM

!._g Iy Mebwork Places

<%

Details

& objects

Figure 4. Example of File Set To Be Unzipped into the Terrasync Folder

After you unzip these files to Terrasync, keep this zip archive around in an easy-to-find place,
such as your computer desktop, because the 1-week clock does not start until you begin
collecting your first point in the field. You can use this unadulterated file again, as long as you
make a copy of the work you did the previous week. The detailed steps are as follows:

1. Make sure you have the original files with the target locations available in a handy
place. This will probably be the original zip archive. Also, be sure to close Terrasync
while performing this process.

2. Navigate to C:\My Documents\ TerraSync\ in Windows Explorer. Locate the files that
you have been using the previous week. Note: It is crucial to get all of the small files
associated with the data set. While it is useful to sort the files by date modified, you
can miss some of the small files—it is highly recommended that you sort the files
alphabetically.
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3. Copy all of these files to a different directory, preferably one that is named
appropriately to reflect the data and time period that you were collecting. For
example: C:\Documents and Settings\ bpointer\ Desktop \lampreyTargets_20060925.
These files contain the data you have collected the previous week and should be
backed up and/or emailed to the appropriate project manager or GIS staff.

4. You can now safely replace the files you just copied with the ones from the original zip
file. Right-click the zip archive, and click Extract All. When prompted to Select a
folder to extract files to, browse to C:\My Documents\ TerraSync. (Figure 5). If
prompted about replacing existing files, select Yes to All. Note: It is crucial to make
copies of the files first (see Step 3 above) —otherwise, you may lose the data.

5. You should now be able to open the file in Terrasync and begin logging as normal.

Extraction Wizard B4
Select a Destination —r
Filez inzide the £IF archive will be extracted to the location you
chooze.

Select a folder to extract files to.

Files will be extracted to this directory:

|

C:hky Documents' T eraSync

E stracting...

[

[ < Back ” Mext = ][ Cancel ]

Figure 5. Extract (or copy) Original Target Files into the Terrasync Directory

Option 2: Transfer files back and forth from Terrasync.

If you need to be able to see the previously occupied positions from last week while
positioning this week, you need to use Pathfinder to reset the file. This process will essentially
combine the targets and actuals from last week into one file. However, this method has its
drawbacks; once converted, the actuals from last week will not be able to be corrected, so a
backup procedure similar to the one in the previous option should be carried out to maintain
data integrity.
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The steps for file transfer are as follows:

1.

For good data management, back up the data files from the previous week using the
procedure laid out in steps 1 through 3 in Option 1 above.

Close Terrasync and open up Pathfinder Office.
Go to the Utilities>Data Transfer menu or just click the icon on the left (Figure 6).

Ensure that the device listed is Terrasync. If not, follow the initial setup instructions at
the beginning of this document. Most of the computers used for GPS logging are
already setup for this.

There are two tabs, Receive and Send. Make sure that Receive is selected and then go
to Add>Data File. Select the file(s) that you are using and select Open. The file should
now be in the Files to Receive box. Click Transfer All and wait for the transfer to take
place. If you have made the recommended backups, it is fine to replace any files.

Now select the Send tab (Figure 7), and go to Add>Data File. Select the file you just
transferred (it will have the same name as the Terrasync file) and click Open. Now
click Transfer All to move the file back to Terrasync.

By transferring the file back and forth from Terrasync to Pathfinder, you have “reset
the clock” and can now update the file for an additional 7 days. This file will have
your targets and actual positions from the last week, so it is important to be aware of
the features you are selecting for navigation.

&r
@
=
'
B
s
2

é_'_: I"i]. -5:» :EL ,r‘-:'\ @ “Dgﬂ vl 161 GB

Data Dictionary Editor. ..
Quick Plan. ..
Import...

Other

Figure 6. Data Transfer Menu

Integral Consulting Inc. A5-7



SOP AP-06
Revision: April 2008

Devic
’7|Tena8ync ;I IWQ E@ol Devices |

_—

Fleceiv‘ Send i>
Files to Sen

Connected to TemaSync w2 1w,
V2 2x, w2 3, va dn

File | Size Data Type | Source

Press Add to Select files

I Retain File List for this Data Transfer Session.

Background

W aypoinks
[raka Dickionary
Configuration

Trarsfer &1l |

Settings...

Figure 7. Sending Data File
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STANDARD OPERATING PROCEDURE (SOP) SL-01

DECONTAMINATION OF SOIL SAMPLING EQUIPMENT

SCOPE AND APPLICATION

This SOP describes procedures for decontaminating sampling and processing equipment
contaminated by either organic or inorganic materials. To prevent potential cross
contamination of samples, all reusable soil sampling and processing equipment is
decontaminated before each use. At the sample collection site, a decontamination area is
established in a clean location that is upwind of actual sampling locations, if possible. All soil
sampling and processing equipment is cleaned in this location. Decontaminated equipment is
stored away from areas that may cause recontamination. When handling decontamination
chemicals, field personnel must follow all relevant procedures and wear protective clothing as
stipulated in the site-specific health and safety plan (HSP).

Sampling equipment may be used to collect samples that will 1) undergo a full-suite analysis
(organics, metals, and conventional parameters) or 2) be analyzed for metals and conventional
parameters only. Decontamination of sampling equipment (e.g., hand auger, split-spoon
sampler) used for both analyte groups should follow the order of a detergent wash, site water
rinse, organic solvent rinses, and final site water rinse. Sample processing equipment (e.g.,
bowls, spoons) is rinsed with distilled/deionized water instead of with site water.

EQUIPMENT AND REAGENTS REQUIRED

Equipment required for decontamination includes the following:
e Steam cleaner and collection basin (if required)
e 55-gal, Department of Transportation (DOT)-approved drums (if required)
e DPolyethylene or polypropylene tub (to collect solvent rinsate)
e Plastic bucket(s) (e.g., 5-gal bucket)
e Tap water or site water (i.e., potable water)

e Carboy, distilled/deionized water (analyte-free; received from testing laboratory or
other reliable source)

e Properly labeled squirt bottles
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e Funnels
e Alconox®, Liquinox®, or equivalent industrial nonphosphate detergent

e Pesticide-grade ethanol and hexane (consult project-specific field sampling plan [FSP],
as the solvents may vary by U.S. Environmental Protection Agency [EPA] region or
state)

e 10 percent diluted nitric acid or hydrochloric acid (reagent grade) for inorganic
contaminants (if required; see project-specific FSP)

e Baking soda (if required)
e Long handled, hard-bristle brushes
e Plastic sheeting, garbage bags, and aluminum foil

e Personal protective equipment as specified in the HSP.

PROCEDURES

Decontamination Procedures for Full Suite Analysis (Organic, Metal, or
Conventional Parameters)

Two organic solvents are used in this procedure. The first is miscible with water (e.g., ethanol)
and is intended to scavenge water from the surface of the sampling equipment and allow the
equipment to dry quickly. This allows the second solvent to fully contact the surface of the
sampler. Make sure that the solvent ordered is anhydrous or has a very low water content
(i.e., <1 percent). If ethanol is used, make sure that the denaturing agent in the alcohol is not
one of the sample analytes. The second organic solvent is hydrophobic (e.g., hexane) and is
intended to dissolve any organic chemicals that are on the surface of the equipment.

The exact solvents used for a given project may vary by EPA region or state (see project-
specific FSP). Integral uses ethanol and hexane as preferred solvents for equipment
decontamination. If specified in the project-specific FSP, isopropanol or acetone can be
substituted for ethanol, and methanol can be substituted for hexane in the decontamination
sequence. The choice of solvents is also dependent on the kind of material from which the
equipment is made (e.g., acetone cannot be used on polycarbonate), and the ambient
temperature (e.g., hexane is too volatile in hot climates). In addition, although methanol is
slightly more effective than other solvents, its use is discouraged because of its potential
toxicity to sampling personnel. Always follow the procedures listed in the site-specific HSP
when decontaminating sampling equipment (e.g., always stand upwind when using volatile
solvents, wear appropriate gloves and safety glasses or goggles). Containerize all
decontamination fluids for proper disposal, following procedures listed in the FSP.
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The specific procedures for decontaminating soil sampling equipment and soil compositing

equipment are as follows:

1.

Rinse the equipment thoroughly with tap or site water to remove visible soil. This step
should be performed onsite for all equipment. After removing visible solids, set aside
sampling equipment that does not need to be used again that day and see that it is
thoroughly cleaned in the field laboratory at the end of the day.

Pour a small amount of concentrated laboratory detergent into a bucket (i.e., about 1 to
2 tablespoons per 5-gal bucket) and fill it halfway with tap or site water. If the
detergent is in crystal form, make sure all crystals are completely dissolved prior to
use.

Scrub the equipment in the detergent solution using a long-handled brush with rigid
bristles, using a back-and-forth motion. Be sure to clean the outside of the compositing
bowls and other pieces that may be covered with soil.

Double rinse the equipment with tap or site water and set upright on a stable surface to
drain. The more completely the equipment drains, the less solvent will be needed in
the next step. Do not allow any surface that will come in contact with the sample to
touch any contaminated surface. If acid and solvent rinses are not required by the FSP,
skip to step 8.

If an acid rinse is required by the FSP, rinse the equipment using a squirt bottle using a
10 percent acid solution. Double-rinse equipment with tap or site water and set right-
side-up on a stable surface to drain. If solvent rinses are not required by the FSP, skip
to step 8.

Carefully rinse the equipment with ethanol from a squirt bottle, and let the excess
solvent drain into a waste container (which may need to be equipped with a funnel).
These solvents act primarily as a drying agent by scavenging water from the
equipment surface and carrying it away, but they also work as a solvent for some
organic contamination. Hand-augers must be held over the waste container and
turned slowly so the stream of solvent contacts the entire surface. The sample
apparatus may be turned on its side, and if applicable, opened to be washed more
effectively. Set the equipment in a clean location and allow it to air dry. Use only
enough solvent to scavenge all of the water and flow off the surface of the equipment
(i.e., establish sheet flow) into the waste container. Allow equipment to drain as much
as possible. Ideally, the equipment will be dry. The more thoroughly it drains, the less
solvent will be needed in the next step.

Carefully rinse the drained or air-dried equipment with hexane from a squirt bottle,
and let the excess solvent drain into the waste container, which may need to be
equipped with a funnel. Hexane acts as the primary solvent of organic chemicals.
Ethanol is soluble in hexane but water is not. If water beading occurs, it means that the
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equipment was not thoroughly rinsed with ethanol or that the ethanol that was
purchased was not free of water. When the equipment has been rinsed with hexane,
set it in a clean location and allow the hexane to evaporate before using the equipment
for sampling. Use only enough solvent to scavenge all of the ethanol and flow off the
surface of the equipment (i.e., establish sheet flow) into the waste container.

Do a final rinse with site water for the sampling equipment (i.e., hand-auger) and
distilled/deionized water for the processing equipment (i.e., stainless-steel bowls and
spoons). Equipment does not need to be dried before use.

If the decontaminated sampling equipment is not to be used immediately, wrap small
stainless-steel items in aluminum foil (dull side facing the cleaned area).

If the sample collection or processing equipment is precleaned at the field laboratory
and transported to the site, then the decontaminated equipment will be wrapped in
aluminum foil (dull side facing the cleaned area) and stored and transported in a clean
plastic bag (e.g., a trash bag) until ready for use, unless the project-specific FSP lists
special handling procedures.

After decontaminating all of the sampling equipment, dispose of the disposable gloves
and used foil per the procedures listed in the project-specific FSP. When not in use,
keep the waste solvent container closed and store in a secure area. The waste should
be transferred to empty solvent bottles for disposal at a licensed facility per the
procedures listed in the project-specific FSP. When not in use, keep the waste acid
container closed and store in a secure area. The acid waste should be neutralized with
baking soda or containerized and disposed of per the procedures listed in the project-
specific FSP.

Decontamination Procedures for Metals and Conventional
Parameters Only

The specific procedures for decontaminating soil sampling equipment and soil processing
equipment are as follows:

1.

Rinse the equipment thoroughly with tap or site water to remove the visible soil.
Perform this step onsite for all equipment. Set aside any pieces that do not need to be
used again that day see that they are thoroughly cleaned in the field laboratory at the
end of the day.

Pour a small amount of concentrated laboratory detergent into a bucket (i.e., about 1 to
2 tablespoons per 5-gal bucket) and fill it halfway with tap or site water. If the
detergent is in crystal form, make sure all crystals are completely dissolved prior to
use.
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3. Scrub the equipment in the detergent solution using a long-handled brush with rigid
bristles. Be sure to clean the outside of the compositing bowls and other pieces that
may be covered with soil.

4. Double-rinse the equipment with tap or site water (if an acid rinse is required) or with
distilled/deionized water (if no acid rinse) and set right-side-up on a stable surface to
drain. Do not allow any surface that will come in contact with the sample to touch any
contaminated surface.

5. If an acid rinse is required by the FSP, rinse the equipment using a squirt bottle
containing a 10 percent acid solution. Double-rinse equipment with
distilled/deionized water and set right-side-up on a stable surface to drain.

6. If the decontaminated sampling equipment is not to be used immediately, wrap small
stainless-steel items in aluminum foil (dull side facing the cleaned area).

If the sample collecting or processing equipment is cleaned at the field laboratory and
transported to the site, then the decontaminated equipment will be wrapped in
aluminum foil (dull side facing the cleaned area) and stored and transported in a clean
plastic bag until ready for use, unless the project-specific FSP lists special handling
procedures.

7. After decontaminating all of the sampling equipment, place the disposable gloves and
used foil in garbage bags for disposal in a solid waste landfill. When not in use, keep
the waste acid container closed and store in a secure area. The acid waste should be
neutralized with baking soda and disposed of per the procedures listed in the project-
specific FSP.

Decontamination Procedures for Drill Rig or Test Pit Sampling Equipment

1. Decontaminate sampling equipment before use, between samples and stations, and
upon completion of sampling operations.

2. Equipment used during drilling/test pit operations should be decontaminated in the
Exclusion Zone prior to transport to the Support Zone (refer to site-specific HSP).

3. If the steam-cleaning location is in an area outside of the Exclusion Zone, remove loose
soil on the drill rig, augers, drill pipe, and rods, and other large equipment at the drill
site, then move the equipment directly to the steam-cleaning decontamination area for
more thorough cleaning.

4. To decontaminate a drill rig or backhoe, pressure wash with a steam cleaner using
potable water rinse upon mobilization, between drilling locations, and upon
demobilization. Cleaning water can generally be allowed to drain directly on the
ground near the station (refer to the FSP).
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5. To decontaminate auger, drill rods, and other down-hole tools, pressure wash with a
steam cleaner and potable water rinse upon mobilization, between drilling locations,
and upon demobilization. All decontamination fluids are to be containerized for
proper disposal.

6. To decontaminate split-spoon and hand-auger samplers, follow the decontamination
procedures listed above (the selected decontamination procedures is dependent upon
analyte list provided in the project-specific FSP). To the extent possible, allow to air
dry prior to sampling. If the split-spoon is not used immediately, wrap it in aluminum
foil. All decontamination fluids are to be containerized for proper disposal.
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STANDARD OPERATING PROCEDURE (SOP) SL-02

PREPARATION OF FIELD QUALITY CONTROL SAMPLES
FOR SOILS

SCOPE AND APPLICATION

This SOP describes the purpose, preparation, and collection frequency of field duplicate
samples, field replicate samples, matrix spike/matrix spike duplicates (MS/MSDs), equipment
rinsate blanks, bottle blanks, trip blanks, temperature blanks, environmental blanks, and
reference materials (i.e., a standard reference material, a certified reference material, or other
reference material) for soil samples. Not all of the field quality control samples discussed in
this SOP may be required for a given project. The specific field quality control samples will be
identified in the project-specific field sampling plan (FSP) and quality assurance project plan
(QAPP). For most projects, Integral’s recommended field quality control samples include an
equipment rinsate blank, a field duplicate, and trip blanks if volatile organic compounds
(VOCs) are to be analyzed. Definitions of all potential quality control samples are described
below.

As part of the quality assurance and quality control (QA/QC) program, all field quality control
samples will be sent to the laboratories blind. To accomplish this, field quality control samples
will be prepared and labeled in the same manner as regular samples, with each quality control
sample being assigned a unique sample number that is consistent with the numbering for
regular samples. All of the containers that are required to complete the field quality control
sample for the applicable analyte list must be labeled with the same sample number. The
sample ID for field quality control samples should allow data management and data
validation staff to identify them as such and should only be recorded in the field logbook or
field sampling forms. Under no circumstances should the laboratory be allowed to use
reference materials, rinsate blanks, or trip blanks for laboratory quality control analysis (i.e.,
duplicates, matrix spike, and matrix spike duplicates). To prevent this from happening, select
and mark regular samples on the chain-of-custody/sampling analysis request (COC) form or
instruct the laboratory to contact the project QA/QC coordinator to select appropriate samples
for each sample group.

Prepare field quality control samples at least once per sampling event, and prepare certain
types more often at predetermined frequencies. If the number of samples taken does not equal
an integer multiple of the intervals specified in this SOP, the number of field quality control
samples is specified by the next higher multiple. For example, if a frequency of 1 quality
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control sample per 20 is indicated and 28 samples are collected, prepare 2 quality control
samples. The method of preparation and frequency of field quality control samples required

for soil sampling activities are described below. These protocols must be followed, unless

different frequency requirements are listed in the FSP and QAPP.

For most projects, Integral’s recommended field quality control samples include an equipment
rinsate blank, a field duplicate, and trip blanks if VOCs are to be analyzed. The following
table lists the possible quality control sample types and suggested frequencies for soil
sampling programs (not all types of quality control samples will always be collected; see

project-specific FSP and QAPP for actual quality control samples that need to be collected for a

particular sampling event). A detailed explanation of each type of quality control sample with
the required preparation follows.

Field Quality Control Sample Requirements

Quality Control
Sample Name

Abbreviation

Preparation

Location

Method

Frequency?®

Duplicate

Replicate

Matrix
spike/matrix
spike duplicate

Equipment
rinsate blank

Bottle blank

Trip blank

Temperature
blank

Environmental
(transfer) blank

Standard
reference
material

DUP

REP

MS/MSD

ER

BB

TB

TMB

EB

SRM

Sampling site

Sampling site

Sampling site

Sampling site

Field

Laboratory

Laboratory

Field

Field laboratory or

sampling site

Additional natural
sample

Additional natural
sample

Additional sample
bottles filled for
laboratory quality
control requirements

Deionized water
collected after pouring
through and over
decontaminated
equipment

Unopened bottle

Deionized water with
preservative

Deionized water

Bottle filled at sample
site with deionized
water

SRM ampules or other
containers for each
analyte group

One per 20 samples. May
not be applicable if REP is
being collected.

One replicate per 20
samples. May not be
applicable if DUP is being
collected.

One per 20 samples

Minimum of one per
sampling event per type of
sampling equipment used
and then 1:20 thereafter

One per sample episode or
one per bottle type

One pair per each VOC
sample cooler shipment

One per sample cooler

One per 20 samples

One set per 50 samples or
one per episode

®Frequencies provided here are general recommendations; specific frequencies should be provided in the project-
specific FSP or QAPP.
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FIELD DUPLICATE SAMPLES

Collect field duplicate (or split) samples to assess the homogeneity of the samples collected in
the field and the precision of the sampling process. Prepare field duplicates by collecting two
aliquots for the sample and submitting them for analysis as separate samples. Collect field
duplicates at a minimum frequency of 1 per 20 samples or once per sampling event, whichever
is more frequent. The project QA/QC coordinator will determine the actual number of field
duplicate samples collected during a sampling event on a case-by-case basis (consult the
project-specific FSP and QAPP, as the requirements on frequency of field duplicate collection
may vary by EPA region or state).

FIELD REPLICATE SAMPLES

Field replicate samples are co-located samples collected in an identical manner over a
minimum period of time to provide a measure of the field and laboratory variance, including
variance resulting from sample heterogeneity. Prepare field replicates by collecting two
completely separate samples from the same station and submitting them for analysis as
separate samples. Collect field replicates at a minimum frequency of 1 per 20 samples or once
per sampling event, whichever is more frequent. If field duplicate samples are collected, then
it is unlikely that field replicate samples will also be collected during a sampling event. The
project QA/QC coordinator will determine the actual number of field replicate samples
collected during a sampling event on a case-by-case basis (consult the project-specific FSP and
QAPP, as the requirements on frequency of field duplicate collection may vary by EPA region
or state).

MATRIX SPIKE/MATRIX SPIKE DUPLICATES

The MS/MSD analyses provide information about the effect of the sample matrix on the design
and measurement methodology used by the laboratory. To account for the additional volume
that may be needed by the laboratory to perform the analyses, extra sample volumes may be
required to be collected from designated soil stations. MS/MSDs may be collected at a
minimum frequency of 1 per 20 samples or once per sampling event, whichever is more
frequent. The project QA/QC coordinator will determine the actual number of extra bottles
collected during a sampling event on a case-by-case basis (consult the project-specific FSP and
QAPP, as the requirements may vary by analyte group).

EQUIPMENT RINSATE BLANKS

Use equipment rinsate blanks to help identify possible contamination from the sampling
environment and/or from decontaminated sampling equipment. Prepare equipment rinsate

Integral Consulting Inc. 3



SOP SL-02
Revision: July 2008

blanks by pouring laboratory distilled/deionized water through, over, and into the
decontaminated sample collection equipment, then transferring the water to the appropriate
sample containers and adding any necessary preservatives. Prepare equipment rinsate blanks
for all inorganic, organic, and sometimes conventional analytes at least once per sampling
event per the type of sampling equipment used. The project QA/QC coordinator will
determine the actual number of equipment rinsate blanks prepared during an event on a case-
by-case basis (consult the project-specific FSP and QAPP, as the requirements on frequency of
equipment rinsate blank collection may vary by EPA region or state).

BOTTLE BLANKS

The bottle blank is an unopened sample bottle. Submit bottle blanks along with soil samples
to ensure that contaminants are not originating from the bottles themselves because of
improper preparation, handling, or cleaning techniques. If required, submit one bottle blank
per lot of prepared bottles for analysis. If more than one type of bottle will be used in the
sampling (e.g., HDPE or glass), then submit a bottle blank for each type of bottle and
preservative. The project QA/QC coordinator will determine the actual number of bottle
blanks analyzed during a project on a case-by-case basis (consult the project-specific FSP and
QAPP, as the requirements on frequency of bottle blank analysis may vary by EPA region or
state).

To prepare a bottle blank in the field, set aside one unopened sample bottle from each bottle
lot sent from the testing laboratory. Label the bottle as “Bottle Blank” on the sample label (and
in the “Remarks” column on the COC form), and send the empty bottle to the laboratory with
the field samples.

TRIP BLANKS

Use trip blanks to help identify whether contaminants may have been introduced during
shipment of the soil samples from the field to the laboratory for VOC analyses only. Trip
blanks are prepared at the testing laboratory by pouring distilled/deionized water into two
40 mL VOC vials and tightly closing the lids. Invert each vial and tap lightly to determine if
air bubbles exist. There should be no air bubbles in the VOC trip blank vials. If air bubbles
are present, then note this information in the field logbook.

Transport the trip blanks unopened to and from the field in the cooler with the VOC samples.
Label the trip blank and place it inside the cooler that contains newly collected VOC samples;
it must remain in the cooler at all times. A trip blank must accompany samples at all times in
the field. Send one trip blank (consisting of a pair of VOC vials) with each cooler of samples
shipped to the testing laboratory for VOC analysis.
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TEMPERATURE BLANKS

The laboratory will use temperature blanks to verify the temperature of the samples upon
receipt at the testing laboratory. The testing laboratory will prepare temperature blanks by
pouring distilled/deionized water into a vial and tightly closing the lid. The blanks will be
transported unopened to and from the field in the cooler with the sample containers. A
temperature blank must be included with each sample cooler shipped to the testing
laboratory.

ENVIRONMENTAL BLANKS

Prepare the environmental (i.e., transfer) blank in the field to evaluate potential background
concentrations present in the air and in the distilled/deionized water used for the final
decontamination rinse. If you use unpreserved bottles, then you must add the appropriate
preservative (e.g., for metals samples, use a 10 percent nitric acid solution to bring sample pH
to 2 or less), if required. Collect environmental blanks at a minimum frequency of 1 in 20
samples. The project QA/QC coordinator will determine the actual number of environmental
blanks analyzed during a project on a case-by-case basis (consult the project-specific FSP and
QAPP, as the requirements on frequency of environmental blank analysis may vary by EPA
region or state).

To prepare an environmental blank in the field, open the laboratory-prepared sample bottle
while at a sample collection site, fill the sample bottle with distilled/deionized water and then
seal. Note the location from which the environmental blank was collected along with
atmospheric conditions at the time of its collection in the field logbook. Assign the
environmental blank a unique sample number, label the bottle, and then send the bottle to the
laboratory with the field samples.

REFERENCE MATERIALS

Reference materials (i.e., a standard reference material, a certified reference material, or other
reference material are samples containing known analytes at known concentrations that have
been prepared by and obtained from EPA-approved sources. Reference materials have
undergone multilaboratory analyses using a standard method which provides certified
concentrations. When available for a specific analyte, Reference material samples provide a
measure of analytical performance and/or analytical method bias (i.e., accuracy) of the
laboratory. Several reference materials may be required to cover all analytical parameters.

For all analytes where available, one reference material will be analyzed at a frequency of one
per 50 samples. The project QA/QC coordinator will determine the actual number of reference
materials analyzed during a project on a case-by-case basis (consult the project-specific FSP
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and QAPP, as the requirements on frequency of reference material analysis may vary by EPA
region or state).
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STANDARD OPERATING PROCEDURE (SOP) SL-04
FIELD CLASSIFICATION OF SOIL

SCOPE AND APPLICATION

This SOP establishes the minimum information that must be recorded in the field to
adequately document surface soil sampling and soil borehole advancement activities
performed during field exploration. The surface soil sampling or borehole log form must be
filled out completely for each station.

This SOP presents the field classification of soils to be used by Integral field staff. In general,
Integral has adopted the procedures provided in American Society for Testing and Materials
(ASTM) Method D-2488-00, Standard Practice for Description and Identification of Soils
(attached). ASTM D-2488-00 uses the Unified Soil Classification (USC) system for naming
soils. Field personnel are encouraged to study these procedures prior to initiation of
fieldwork.

Soil descriptions should be precise and comprehensive without being verbose. The overall
impression of the soil should not be distorted by excessive emphasis on minor constituents. In
general, the similarities of consecutive soil samples should be emphasized and minor
differences de-emphasized. These descriptions will be used to interpret potential contaminant
transport properties, rather than interpret the exact mineralogy or tectonic environment. We
are primarily interested in engineering and geochemical properties of the soil.

Soil descriptions should be provided on the surface soil field collection form or in the soil
description column of the Integral’s soil boring log for each sample collected. If there is no
difference between consecutive soil samples, subsequent descriptions can be noted as “same
as above” or minor changes such as “increasing sand” or “becomes dark brown” can be
added.

The format and order of soil descriptions should be as follows:
e Group symbol (in the Unified Symbol column)

e USC name (should be identical to the ASTM D-2488-00 Group Name with the
appropriate modifiers)

e Minor components
e Color
e Moisture

e Additional descriptions.
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EQUIPMENT AND REAGENTS REQUIRED

e Surface soil field collection form or borehole log form (see SOP SL-06, Logging of Soil
Boreholes)

e  Munsell® soil color chart.

PROCEDURES

The USC is an engineering properties system that uses grain size to classify soils. The first
major distinction is between fine-grained soils (more than 50 percent passing the No. 200 sieve
[75 um/0.0029 in.]) and coarse-grained soils (more than 50 percent retained by the No. 200
sieve). Small No. 200 sieves are necessary to classify soils near the cutoff size.

1. Fine-grained soils are classified as either silts or clays. Field determinations of silts and
clays are based on observations of dry strength, dilatancy, toughness, and plasticity.
Field procedures for these tests are included in ASTM D-2488-00. If these tests are
used, include the results in the soil description. If these materials are encountered,
perform at least one complete round of field tests for a site, preferably at the beginning
of the field investigation. The modifiers “fat” and “lean” are used by ASTM to
describe soils of high and low plasticity. The soil group symbols (e.g., CL, MH)
already indicate plasticity characteristics, and these modifiers are not necessary in the
description. Soils with high plasticity can be emphasized by describing them as “silty
CLAY with high plasticity.” Plasticity, for example, is an important descriptor because
it is often used to interpret whether an ML soil is acting as either a leaky or a
competent aquitard. For example, an ML soil can be dilatant/nonplastic and serve as a
transport pathway, or it can be highly plastic and very impervious.

2. Coarse-grained soils are classified as either predominantly gravel or sand, with the
No. 4 sieve (4.75 mm/0.19 in.) being the division. Use modifiers to describe the relative
amounts of fine-grained soil, as noted below:

Description Percent Fines Group Symbol

Gravel (sand) <5 percent GW, GP (SW, SP)
Gravel (sand) with silt (clay) 5-15 percent Hyphenated names
Silty (clayey) gravel (sand) >15 percent GM, GC (SM, SC)
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The gradation of a coarse-grained soil is included in the specific soil name (e.g., fine to
medium SAND with silt). Estimating the percent of size ranges following the group

name is encouraged for mixtures of silt sand and gravel. Use of the modifiers “poorly
graded” or “well graded” is not necessary, as they are indicated by the group symbol.

Show a borderline classification with a slash (e.g., GM/SM). Use this symbol when the
soil cannot be distinctly placed in either soil group. Also use a borderline symbol
when describing interbedded soils of two or more soil group names when the
thickness of the beds are approximately equal, such as “interbedded lenses and layers
of fine sand and silt.” Do not use a borderline symbol indiscriminately. Make every
effort to place the soil into a single group. (One very helpful addition to the soil log
form description is the percentage of silt/sand/gravel. Even if the geologist did not
have sufficient time to properly define the soil, this percentage breakdown allows
classification at a later date).

3. Precede minor components, such as cobbles, roots, and construction debris with the
appropriate adjective reflecting relative percentages: trace (0-5 percent), few (5-10
percent), little (15-25 percent), and some (30—45 percent). Use the word “occasional” to
describe random particles of a larger size than the general soil matrix (i.e., occasional
cobbles, occasional brick fragments). The term “with” indicates definite characteristics
regarding the percentage of secondary particle size in the soil name. It is not to be
used to describe minor components. If a nonsoil component exceeds 50 percent of an
interval, state it in place of the group name.

4. Give the basic color of a soil, such as brown, gray, or red. Modify the color term with
adjectives such as light, dark, or mottled, as appropriate. Especially note staining or
mottling. This information, for example, may be useful to establish water table
fluctuations or contamination in boreholes. The Munsell® soil color chart designation
is the Integral color standard. These charts are readily available and offer a high
degree of consistency in descriptions between geologists.

5. Define the degree of moisture present in the soil as dry, moist, or wet. Moisture
content can be estimated from the criteria listed in Table 3 of ASTM D-2488-00.

6. If observed, note such features as discontinuities, inclusions, joints, fissures,
slickensides, bedding, laminations, root holes, and major mineralogical components.
Note anything unusual. Additional soil descriptions may be made at the discretion of
the project manager or as the field conditions warrant. The surface soil field collection
and soil boring log forms list some optional descriptions, as does Table 13 of the ASTM
standard. The reader is referred to the ASTM standard for procedures of these
descriptions.

The contact between two soil types must be clearly marked on the surface soil field collection
or soil boring log forms. If the contact is obvious and sharp, draw it in with a straight line. If

Integral Consulting Inc. 3
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it is gradational, use a slanted line over the interval. In the case where it is unclear, use a
dashed line over the most likely interval.

For drilling activities, the field geologist, who has the advantage of watching the drilling rate
and cuttings removal and can talk with the driller in real time, has a much better chance of
interpreting the interval than someone in the office.

Integral Consulting Inc. 4
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ATTACHMENT 1. ASTM D 2488 — 00, STANDARD PRACTICE FOR
DESCRIPTION AND IDENTIFICATION OF SOILS (VISUAL-MANUAL
PROCEDURE)
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INTERNATIONAL

Standard Practice for

Description and Identification of Soils (Visual-Manual

1

Procedure)

This standard is issued under the fixed designation D 2488; the nhumber immediately following the designation indicates the year of

original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A

superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.
1. Scope * intended to represent or replace the standard of care by which

1.1 This practice covers procedures for the description ofh€ adequacy of a given professional service must be judged,

soils for engineering purposes. nor should this document be applied without consideration of

1.2 This practice also describes a procedure for identifying? pfOJeCt'_S many unique aspects. The word “Standard” in the
soils, at the option of the user, based on the classificatio tle of this document means only that the document has been
system described in Test Method D 2487. The identification i&PProved through the ASTM consensus process.
based on visual examination and manual tests. It must b& Referenced Documents
clearly stated in reporting an identification that it is based on™
visual-manual procedures. 2.1 ASTM Standards: _ _

1.2.1 When precise classification of soils for engineering D 653 Terminology Relating to Soil, Rock, and Contained
purposes is required, the procedures prescribed in Test Method Fluids® ] ) o ]

D 2487 shall be used. D 1452 Practice for Soil Investigation and Sampling by

1.2.2 In this practice, the identification portion assigning a _ AUger Borings$ , ,
group symbol and name is limited to soil particles smaller than D 1586 Test Method for Penetration Test and Split-Barrel

3in. (75 mm). Sampling of Soil$
1.2.3 The identification portion of this practice is limited to D 1587 Practice for Thin-Walled Tube Sampling of Sbils
naturally occurring soils (disturbed and undisturbed). Dt'211t'3 n'ZTaCt'CG for Diamond Core Drilling for Site Inves-
igatio

Note 1—This practice may be used as a descriptive system applied to D 2487 Classification of Soils for Engineering Purposes
such materials as shale, claystone, shells, crushed rock, etc. (see Appendix (Unified Soil Classification Systerh)
X2). o o ) D 3740 Practice for Minimum Requirements for Agencies
1.3 The descriptive information in this practice may be used  Engaged in the Testing and/or Inspection of Soil and rock
with other soil classification systems or for materials other than a5 Used in Engineering Design and Construction
naturally occurring soils. _ D 4083 Practice for Description of Frozen Soils (Visual-
1.4 The values stated in inch-pound units are to be regarded  Manual Procedurd)
as the standard. '
1.5 This standard does not purport to address all of the3. Terminology
safety problems, if any, associated with its use. It is the 3.1 Definitions—Except as listed below, all definitions are
responsibility of the user of this standard to establish appro-in accordance with Terminology D 653.
priate safety and health practices and determine the applica-
bility otf regulaio;y I|m|ttat|onsspr|tc_>r t% use.For specific the following definitions are suggested:
precau anary S a ements see ec_ lon o. . . Cobbles—particles of rock that will pass a 12-in. (300-mm) square
1.6 This practice offers a set of instructions for performing gpening and be retained on a 3-in. (75-mm) sieve, and
one or more specific operations. This document cannot replacoulders—particles of rock that will not pass a 12-in. (300-mm) square
education or experience and should be used in conjunctionpening.
with prqfessmnal judgment. Not all aspects of this practice may 31 1 clay—soil passing a No. 200 (75-pm) sieve that can be
be applicable in all circumstances. This ASTM standard is N0, ade to exhibit plasticity (putty-like properties) within a range
of water contents, and that exhibits considerable strength when
L This practice is under the jurisdiction of ASTM Committee D-18 on Soil and air-dry. For classification, a clay is a fine-grained soil, or the

Rock and is the direct responsibility of Subcommittee D18.07 on Identification and
Classification of Soils. —

Current edition approved Feb. 10, 2000. Published May 2000. Originally 2 Annual Book of ASTM Standards, Vol 04.08.
published as D 2488 — 66 T. Last previous edition D 2488<.93 2 Annual Book of ASTM Standards, Vol 04.09.

Note 2—For particles retained on a 3-in. (75-mm) US standard sieve,

*A Summary of Changes section appears at the end of this standard.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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fine-grained portion of a soil, with a plasticity index equal to orlimit and plasticity index values plot in the CL-ML area of the plasticity
greater than 4, and the plot of plasticity index versus quuid‘éhacfjt- ine SvmbolA bordei bol is ¢ bol wed b
. YT ; orderline Symbol—A borderline symbol is two symbols separate a
:|3m2|t4f8a7ll)s on or above the "A” line (see Fig. 3 of Test Method slash, for ex_gm_ple, CL/CH, GM/_SM%/CL/ML._A bo_rgerline syn’?bol shoul)él_
) . . . be used to indicate that the soil has been identified as having properties

3.1.2 gravel—particles of rock that will pass a 3-in. (75- 5t do not distinctly place the soil into a specific group (see Appendix
mm) sieve and be retained on a No. 4 (4.75-mm) sieve with thgs).
following subdivisions:

coarse—passes a 3-in. (75-mm) sieve and is retained on% Significance and Use

¥s-in. (19-mm) sieve. 5.1 The descriptive information required in this practice can
fine—passes 3-in. (19-mm) sieve and is retained on a No. be used to describe a soil to aid in the evaluation of its
4 (4.75-mm) sieve. significant properties for engineering use.

3.1.3 organic clay—a clay with sufficient organic contentto 5.2 The descriptive information required in this practice
influence the soil properties. For classification, an organic claghould be used to supplement the classification of a soil as
is a soil that would be classified as a clay, except that its liquidletermined by Test Method D 2487.

limit value after oven drying is less than 75 % of its liquid limit 5.3 This practice may be used in identifying soils using the
value before oven drying. classification group symbols and names as prescribed in Test

3.1.4 organic silt—a silt with sufficient organic content to Method D 2487. Since the names and symbols used in this
influence the soil properties. For classification, an organic silpractice to identify the soils are the same as those used in Test
is a soil that would be classified as a silt except that its liquidMiethod D 2487, it shall be clearly stated in reports and all
limit value after oven drying is less than 75 % of its liquid limit other appropriate documents, that the classification symbol and
value before oven drying. name are based on visual-manual procedures.

3.1.5 peat—a soil composed primarily of vegetable tissue in 5.4 This practice is to be used not only for identification of
various stages of decomposition usually with an organic odoss0ils in the field, but also in the office, laboratory, or wherever
a dark brown to black color, a spongy consistency, and &0il samples are inspected and described.
texture ranging from fibrous to amorphous. 5.5 This practice has particular value in grouping similar

3.1.6 sand—particles of rock that will pass a No. 4 (4.75- soil samples so that only a minimum number of laboratory tests
mm) sieve and be retained on a No. 200 (75-um) sieve with theeed be run for positive soil classification.

following subdivisions: , . , Note 4—The ability to describe and identify soils correctly is learned
coarse—passes a No. 4 (4.75-mm) sieve and is retained Qfore readily under the guidance of experienced personnel, but it may also

a No. 10 (2.00-mm) sieve. be acquired systematically by comparing numerical laboratory test results
medium—passes a No. 10 (2.00-mm) sieve and is retaingdr typical soils of each type with their visual and manual characteristics.
on a No. 40 (425-um) sieve. 5.6 When describing and identifying soil samples from a
fine—passes a No. 40 (425-um) sieve and is retained ongiven boring, test pit, or group of borings or pits, it is not
No. 200 (75-um) sieve. necessary to follow all of the procedures in this practice for
3.1.7 silt—soil passing a No. 200 (75-um) sieve that is every sample. Soils which appear to be similar can be grouped
nonplastic or very slightly plastic and that exhibits little or no together; one sample completely described and identified with
strength when air dry. For classification, a silt is a fine-grainedhe others referred to as similar based on performing only a few
soil, or the fine-grained portion of a soil, with a plasticity index of the descriptive and identification procedures described in
less than 4, or the plot of plasticity index versus liquid limit this practice.
falls below the “A” line (see Fig. 3 of Test Method D 2487). 5.7 This practice may be used in combination with Practice
D 4083 when working with frozen soils.

4. Summary of Practice ) ) . )
41 Usi . | . d simpl | hi Note 5—Notwithstanding the statements on precision and bias con-
-1 Using visual examination and simple manual tests, thig,ineq in this standard: The precision of this test method is dependent on

PraCtice _giVeS_ S.tandar_dized criteria and procedures for descrilire competence of the personnel performing it and the suitability of the
ing and identifying soils. equipment and facilities used. Agencies that meet the criteria of Practice
4.2 The soil can be given an identification by assigning & 3740 are generally considered capable of competent and objective
group symbol(s) and name. The flow charts, Fig. 1a and Fig. 1igsting. Users of this test method are cautioned that compliance with
for fine-grained soils, and Fig. 2, for coarse-grained soils, ca ractice D 3740 does not in itself assure reliable testing. Reliable testing
. ' ) ' pends on several factors; Practice D 3740 provides a means for

be usgd to assign the appropriate group symbol(s) anc_i name.e?aluatmg some of those factors.
the soil has properties which do not distinctly place it into a
specific group, borderline symbols may be used, see Appendf. Apparatus

X3. 6.1 Required Apparatus:

Note 3—It is suggested that a distinction be made betweeal 6.1.1 Pocket Kn_'fe or Small Spatula
symbolsand borderline symbols. 6.2 Useful Auxiliary Apparatus . . .
Dual Symbol—A dual symbol is two symbols separated by a hyphen, 6.2.1 Small Test Tube and Stoppéor jar with a lid).
for example, GP-GM, SW-SC, CL-ML used to indicate that the soil has 6.2.2 Small Hand Lens.
been identified as having the properties of a classification in accordanc? Reagents
with Test Method D 2487 where two symbols are required. Two symbols’ g
are required when the soil has between 5 and 12 % fines or when the liquid 7.1 Purity of Water—Unless otherwise indicated, references
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GROUP_SYMBOL GROUP NAME

<30% plus No. 200 i: <15% plus No. 200 - Lean clay
15-25% plus No. 200 <: % sand >% gravel ——— Lean clay with sand
% sand <% gravel — Lean clay with gravel

% sand >% of gravel -<: <15% gravel ——— Sandy lean clay
>30% plus No. 200<: 215% gravel — Sandy lean clay with gravel
% sand <% gravel <: <15% sand —————— Gravelly lean clay
2>15% sand ——— Gravelly lean clay with sand

CL

<30% plus No. 200 <: <15% plus No. 200 » Silt
15-25% plus No. 200< % sand >% gravel ——— Silt with sand
% sand <% gravel ———» Silt with gravel

% sand >% of gravel <: <15% gravel ——————— Sandy silt
>30% plus No. 200 <: >15% gravel ——— = Sandy silt with gravel

% sand <% wavel<: <15% sand ———— = Gravelly silt
>15% sand —— > Gravelly silt with sand

ML

<30% plus No. 200 <: <15% plus No. 200 -+ Fat clay
15-25% pius No. 2oo<:% sand >% gravel ———Fat clay with sand
% sand <% gravel ————® Fat clay with gravel

% sand >% of gvavd? <15% gravel ————» Sandy fat clay
>30% plus No. 200< 2>15% gravel ——————» Sandy fat clay with gravel
% sand <% gravel <:<15% sand ————» Gravelly fat clay
>15% sand ———— Gravelly fat clay with sand

CH

<30% plus No. 200 ? <15% plus No. 200 » Elastic silt
15-25% plus No. 200 <: % sand >% gravel — Elastic silt with sand
% sand <% gravel —— Elastic silt with gravel

MH

ANARARWA

% sand >% of gravel i: <15% gravel ——— Sandy elastic silt
>30% plus No. 200 < 2>15% gravel » Sandy elastic silt with gravel
% sand <% gravel -<:<15% sand ——————» Gravelly elastic silt
>15% sand ———» Gravelly elastic silt with sand
NOTE 1—Percentages are based on estimating amounts of fines, sand, and gravel to the nearest 5 %.
FIG. 1a Flow Chart for Identifying Inorganic Fine-Grained Soil (50 % or more fines)

GROUP _SYMBOL GROUP NAME

<30% plus No. 200 <: <15% plus No. 200 » Organic soil
15-25% plus No. 200 <: % sand >% gravel——- Organic soil with sand
% sand <% gravel ————» Organic soil with gravel
% sand >% gravel <: <15% gravel ———————— Sandy organic soil
2>30% plus No. 200 <: >15% gravel — > Sandy organic soil with gravel
% sand <% gravel Y <15% sand ——————— Gravelly organic soil
215% sand ———— Gravelly organic soil with sand
NOTE 1—Percentages are based on estimating amounts of fines, sand, and gravel to the nearest 5 %.

OL/OH

/\

FIG. 1 b Flow Chart for Identifying Organic Fine-Grained Soil (50 % or more fines)

to water shall be understood to mean water from a city water Note 6—Preferably, the sampling procedure should be identified as
supply or natural source, including non-potable water. having been conducted in accordance with Practices D 1452, D 1587, or
7.2 Hydrochloric Acid—A small bottle of dilute hydrochlo- P 2113, or Test Method D 1586.
ric acid, HCI, one part HCI (1) to three parts water (This 92 The sample shall be carefully identified as to origin.
reagent is optional for use with this practice). See Section 8.
. Note 7—Remarks as to the origin may take the form of a boring
8. Safety Precautions number and sample number in conjunction with a job number, a geologic
8.1 When preparing the dilute HCI solution of one pal,tstratum, a pedologic horizon or a location description with respect to a
concentrated hydrochloric acid (N) to three parts of distilled permanent monument, a g_rid system or a station ngmber and offset with
water, slowly add acid into water following necessary safet)f espect to a stated centerline and a depth or elevation.
precautions. Handle with caution and store safely. If solution 9.3 For accurate description and identification, the mini-
comes into_ contact with the skin, rinse t_horoughly with watermum amount of the specimen to be examined shall be in
8.2 Caution—Do not add water to acid. accordance with the following schedule:

9. Sampling

9.1 The sample shall be considered to be representative of
the stratum from which it was obtained by an appropriate,
accepted, or standard procedure.
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GROUP SYMBOL GROUP NAME
<5% fines Well-graded —»GW \:<15% sand —» Well-graded gravel
>15% sand ——» Well-graded gravel with sand
Poorly graded »GP \: 15% sand » Poorly graded gravel
2>15% sand ——— Poorly graded gravel with sand

GW-GMY:«s% sand —» Well-graded gravel with sitt
2>15% sand —— Well-graded gravel with silt and sand
GW'GC <:<15% sand —» Well-graded gravel with clay
GP'GM 2>15% sand —— Well-graded gravel with clay and sand
<15% sand —— Poorly graded gravel with silt
2>15% sand —— Poorly graded gravel with silt and sand
G P'GCY <15% sand — Poorly graded grave! with clay

>16% sand — Poorly graded gravel with clay and sand

Well-graded fines=ML or MH
GRAVEL :
% gravel > 10% fines fines=CL or CH
% sand
Poorly graded i: fines=ML or MH

fines=CL or CH
GM \:<15% sand » Silty gravel
>15% sand ——» Silty gravel with sand

fines=ML or MH
>15% fines <
fines=CL or CH GC <:<15% sand ——» Clayey gravel
>15% sand —— Clayey gravel with sand

Well-graded »SW <15% gravel —— Well-graded sand
<5% ﬁ"es<: ::215% gravel ———» Well-graded sand with gravel
Poorly graded —> SP » <15% gravel — Poorly graded sand
\215% gravel —— Poorly graded sand with gravel
SW-SM = <15% oravel ——» Well-graded sand with sl
>15% gravel ——» Well-graded sand with silt and gravel

SW'SC <15% gravel — Well-graded sand with clay
>15% gravel — Well-graded sand with clay and gravel

fines=ML or MH —DSP'SM<<15% gravel ——» Poorly graded sand with silt
Poorly graded< >15% gravel ——» Poorly graded sand with silt and gravel
fines=CL or CH ‘S P'SC \:<15% gravel —» Poorly graded sand with clay
>15% gravel —»= Poorly graded sand with clay and gravel

fines=ML or MH ‘SM —» <15% gravel —— Silty sand
215% fines < \ >15% gravel ——— Silty sand with gravel
fines=CL or CH > SC » <15% gravei — Clayey sand
\ >15% gravel — Clayey sand with gravel

Note 1—Percentages are based on estimating amounts of fines, sand, and gravel to the nearest 5 %.
FIG. 2 Flow Chart for Identifying Coarse-Grained Soils (less than 50 % fines)

% sand >
% gravel

fines=ML or MH
Well-graded<:
SAND fines=CL or CH
10% fines

TABLE 1 Criteria for Describing Angularity of Coarse-Grained

Maximum Particle Size, Minimum Specimen Size, h .
Sieve Opening Dry Weight Particles (see Fig. 3)
Description Criteria
4.75 mm (No. 4) 100 g (0.25 Ib)
9.5 mm (% in.) 200 g (0.5 Ib) Angular Particles have sharp edges and relatively plane sides with
19.0 mm (% in.) 1.0 kg (2.2 Ib) unpolished surfaces
38.1 mm (1%zin.) 8.0 kg (18 Ib) Subangular Particles are similar to angular description but have
75.0 mm (3 in.) 60.0 kg (132 Ib) rounded edges
. . .. Subrounded Particles have nearly plane sides but have well-rounded
Note 8—If random isolated particles are encountered that are signifi- corners and edges
cantly larger than the particles in the soil matrix, the soil matrix can be Rounded Particles have smoothly curved sides and no edges
accurately described and identified in accordance with the preceeding
schedule.

9.4 If the field sample or specimen being examined isvarying colors, this shall be noted and all representative colors
smaller than the minimum recommended amount, the repoghall be described. The color shall be described for moist

shall include an appropriate remark. samples. If the color represents a dry condition, this shall be
- . ) stated in the report.
10. Descriptive Information for Soils 10.4 Odor—Describe the odor if organic or unusual. Soils

10.1 Angularity—Describe the angularity of the sand containing a significant amount of organic material usually
(coarse sizes only), gravel, cobbles, and boulders, as anguldéirave a distinctive odor of decaying vegetation. This is espe-
subangular, subrounded, or rounded in accordance with thaally apparent in fresh samples, but if the samples are dried,
criteria in Table 1 and Fig. 3. A range of angularity may bethe odor may often be revived by heating a moistened sample.
stated, such as: subrounded to rounded. If the odor is unusual (petroleum product, chemical, and the

10.2 Shape—Describe the shape of the gravel, cobbles, anike), it shall be described.
boulders as flat, elongated, or flat and elongated if they meet 10.5 Moisture Condition—Describe the moisture condition
the criteria in Table 2 and Fig. 4. Otherwise, do not mention thes dry, moist, or wet, in accordance with the criteria in Table 3.
shape. Indicate the fraction of the particles that have the shape,10.6 HCl Reaction—Describe the reaction with HCI as
such as: one-third of the gravel particles are flat. none, weak, or strong, in accordance with the critera in Table

10.3 Color—Describe the color. Color is an important 4. Since calcium carbonate is a common cementing agent, a
property in identifying organic soils, and within a given report of its presence on the basis of the reaction with dilute
locality it may also be useful in identifying materials of similar hydrochloric acid is important.
geologic origin. If the sample contains layers or patches of 10.7 Consistency—For intact fine-grained soil, describe the
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FIG. 3 Typical Angularity of Bulky Grains

TABLE 2 Criteria for Describing Particle Shape (see Fig. 4)

PARTICLE SHAPE

The particle shape shall be described as follows where length, width, and
thickness refer to the greatest, intermediate, and least dimensions of a particle,
respectively.

W=WIDTH
Flat Particles with width/thickness > 3 =
Elongated Particles with length/width > 3 T THICKNESS
Flat and elongated Particles meet criteria for both flat and elongated L=LENGTH

consistency as very soft, soft, firm, hard, or very hard, in
accordance with the criteria in Table 5. This observation is &
inappropriate for soils with significant amounts of gravel.

10.8 Cementation-Describe the cementation of intact
coarse-grained soils as weak, moderate, or strong, in accor-
dance with the criteria in Table 6.

10.9 Structure—Describe the structure of intact soils in T
accordance with the criteria in Table 7.

10.10 Range of Particle SizesFor gravel and sand com-
ponents, describe the range of particle sizes within each
component as defined in 3.1.2 and 3.1.6. For example, about
20 % fine to coarse gravel, about 40 % fine to coarse sand.

10.11 Maximum Particle Size—Describe the maximum par-
ticle size found in the sample in accordance with the following
information:

10.11.1 Sand Size—If the maximum particle size is a sand
size, describe as fine, medium, or coarse as defined in 3.1.6.

For example: maximum particle size, medium sand. FLAT: W/T>3
10.11.2 Gravel Size-If the maximum particle size is a ELONGATED: L/W >3
gravel size, describe the maximum particle size as the smallest FLAT AND ELONGATED:

sieve opening that the particle will pass. For example, maxi-
mum particle size, %z in. (will pass a ¥2-in. square opening
but not a¥s-in. square opening).

10.11.3 Cobble or Boulder Size-If the maximum particle FIG. 4 Criteria for Particle Shape
size is a cobble or boulder size, describe the maximum
dimension of the largest particle. For example: maximum 10.12 Hardness—Describe the hardness of coarse sand and
dimension, 18 in. (450 mm). larger particles as hard, or state what happens when the

—meets both criteria
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TABLE 3 Criteria for Describing Moisture Condition

Description Criteria
Dry Absence of moisture, dusty, dry to the touch
Moist Damp but no visible water
Wet Visible free water, usually soil is below water table

TABLE 4 Criteria for Describing the Reaction With HCI

Description Criteria
None No visible reaction
Weak Some reaction, with bubbles forming slowly
Strong Violent reaction, with bubbles forming immediately
TABLE 5 Criteria for Describing Consistency
Description Criteria
Very soft Thumb will penetrate soil more than 1 in. (25 mm)
Soft Thumb will penetrate soil about 1 in. (25 mm)
Firm Thumb will indent soil about ¥4in. (6 mm)
Hard Thumb will not indent soil but readily indented with thumbnail
Very hard Thumbnail will not indent soil
TABLE 6 Criteria for Describing Cementation
Description Criteria
Weak Crumbles or breaks with handling or little finger pressure
Moderate Crumbles or breaks with considerable finger pressure
Strong Will not crumble or break with finger pressure
TABLE 7 Criteria for Describing Structure
Description Criteria
Stratified Alternating layers of varying material or color with layers at
least 6 mm thick; note thickness
Laminated Alternating layers of varying material or color with the
layers less than 6 mm thick; note thickness
Fissured Breaks along definite planes of fracture with little
resistance to fracturing
Slickensided Fracture planes appear polished or glossy, sometimes
striated
Blocky Cohesive soil that can be broken down into small angular
lumps which resist further breakdown
Lensed Inclusion of small pockets of different soils, such as small
lenses of sand scattered through a mass of clay; note
thickness
Homogeneous Same color and appearance throughout

phous texture, usually a dark brown to black color, and an
organic odor, shall be designated as a highly organic soil and
shall be identified as peat, PT, and not subjected to the
identification procedures described hereafter.

12. Preparation for Identification

12.1 The soil identification portion of this practice is based
on the portion of the soil sample that will pass a 3-in. (75-mm)
sieve. The larger than 3-in. (75-mm) particles must be re-
moved, manually, for a loose sample, or mentally, for an intact
sample before classifying the soil.

12.2 Estimate and note the percentage of cobbles and the
percentage of boulders. Performed visually, these estimates
will be on the basis of volume percentage.

Note 9—Since the percentages of the particle-size distribution in Test
Method D 2487 are by dry weight, and the estimates of percentages for
gravel, sand, and fines in this practice are by dry weight, it is recom-
mended that the report state that the percentages of cobbles and boulders
are by volume.

12.3 Of the fraction of the soil smaller than 3 in. (75 mm),
estimate and note the percentage, by dry weight, of the gravel,
sand, and fines (see Appendix X4 for suggested procedures).

Note 10—Since the particle-size components appear visually on the
basis of volume, considerable experience is required to estimate the
percentages on the basis of dry weight. Frequent comparisons with
laboratory particle-size analyses should be made.

12.3.1 The percentages shall be estimated to the closest 5 %.
The percentages of gravel, sand, and fines must add up to
100 %.

12.3.2 If one of the components is present but not in
sufficient quantity to be considered 5 % of the smaller than
3-in. (75-mm) portion, indicate its presence by the térace,
for example, trace of fines. Atrace is not to be considered in the
total of 100 % for the components.

13. Preliminary Identification

13.1 The soil isfine grainedif it contains 50 % or more
fines. Follow the procedures for identifying fine-grained soils
of Section 14.

13.2 The soil iscoarse grainedf it contains less than 50 %
fines. Follow the procedures for identifying coarse-grained
soils of Section 15.

particles are hit by a hammer, for example, gravel-size particles o ) ) )
fracture with considerable hammer blow, some gravel-sizd4. Procedure for Identifying Fine-Grained Soils
particles crumble with hammer blow. “Hard” means particles 14.1 Select a representative sample of the material for

do not crack, fracture, or crumble under a hammer blow.

examination. Remove particles larger than the No. 40 sieve

10.13 Additional comments shall be noted, such as thgmedium sand and larger) until a specimen equivalent to about
presence of roots or root holes, difficulty in drilling or augering a handful of material is available. Use this specimen for

hole, caving of trench or hole, or the presence of mica.

10.14 A local or commercial name or a geologic interpre-

performing the dry strength, dilatancy, and toughness tests.
14.2 Dry Strength:

tation of the soil, or both, may be added if identified as such. 14.2.1 From the specimen, select enough material to mold
10.15 A classification or identification of the soil in accor- into a ball about 1 in. (25 mm) in diameter. Mold the material
dance with other classification systems may be added ifintil it has the consistency of putty, adding water if necessary.

identified as such.

11. Identification of Peat

14.2.2 From the molded material, make at least three test
specimens. A test specimen shall be a ball of material aldout
in. (12 mm) in diameter. Allow the test specimens to dry in air,

11.1 A sample composed primarily of vegetable tissue iror sun, or by artificial means, as long as the temperature does
various stages of decomposition that has a fibrous to amonrot exceed 60°C.
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14.2.3 If the test specimen contains natural dry lumps, those TABLE 9 Criteria for Describing Dilatancy
that are abou¥z in. (12 mm) in diameter may be used in place pescription Criteria
of the molded balls. None No visible change in the specimen
. . . Slow Water appears slowly on the surface of the specimen during
Note 11—The process _Of molding and drying USU_a"y produces higher shaking and does not disappear or disappears slowly upon
strengths than are found in natural dry lumps of soil. squeezing

Rapid Water appears quickly on the surface of the specimen during
shaking and disappears quickly upon squeezing

14.2.4 Test the strength of the dry balls or lumps by
crushing between the fingers. Note the strength as none, loww;
medium, high, or very high in accorance with the criteria in
Table 8. If natural dry lumps are used, do not use the results ddw, medium, or high in accordance with the criteria in Table
any of the lumps that are found to contain particles of coarséO.
sand. 14.5 Plasticity—On the basis of observations made during

14.2.5 The presence of high-strength water-soluble cementhe toughness test, describe the plasticity of the material in
ing materials, such as calcium carbonate, may cause excepecordance with the criteria given in Table 11.
tionally high dry strengths. The presence of calcium carbonate 14.6 Decide whether the soil is @morganic or anorganic
can usually be detected from the intensity of the reaction witHine-grained soil (see 14.8). If inorganic, follow the steps given
dilute hydrochloric acid (see 10.6). in 14.7.

14.3 Dilatancy: 14.7 Identification of Inorganic Fine-Grained Soils

14.3.1 From the specimen, select enough material to mold 14.7.1 Identify the soil as &an clay, CL, if the soil has
into a ball about in. (12 mm) in diameter. Mold the material, medium to high dry strength, no or slow dilatancy, and medium
adding water if necessary, until it has a soft, but not stickytoughness and plasticity (see Table 12).
consistency. 14.7.2 ldentify the soil as fat clay, CH, if the soil has high

14.3.2 Smooth the soil ball in the palm of one hand with theto very high dry strength, no dilatancy, and high toughness and
blade of a knife or small spatula. Shake horizontally, strikingplasticity (see Table 12).
the side of the hand vigorously against the other hand several 14.7.3 Identify the soil as silt, ML, if the soil has no to low
times. Note the reaction of water appearing on the surface afry strength, slow to rapid dilatancy, and low toughness and
the soil. Squeeze the sample by closing the hand or pinchinglasticity, or is nonplastic (see Table 12).
the soil between the fingers, and note the reaction as none, 14.7.4 |dentify the soil as aelastic sil{ MH, if the soil has
slow, or rapid in accordance with the criteria in Table 9. Thelow to medium dry strength, no to slow dilatancy, and low to
reaction is the speed with which water appears while shakingnedium toughness and plasticity (see Table 12).

and disappears while squeezing. NoTte 12—These properties are similar to those for a lean clay.
14.4 Toughness: _ _ However, the silt will dry quickly on the hand and have a smooth, silky
14.4.1 Following the completion of the dilatancy test, thefeel when dry. Some soils that would classify as MH in accordance with
test specimen is shaped into an elongated pat and rolled hie criteria in Test Method D 2487 are visually difficult to distinguish from
hand on a smooth surface or between the palms into a thredghn clays, CL. It may be necessary to perform laboratory testing for
about¥sin. (3 mm) in diameter. (If the sample is too wet to roll Proper identification.
easily, it should be spread into a thin layer and allowed to lose 14.8 Identification of Organic Fine-Grained Sails
some water by evaporation.) Fold the sample threads and reroll 14.8.1 Identify the soil as asrganic soil, OL/OH, if the soil
repeatedly until the thread crumbles at a diameter of abbout contains enough organic particles to influence the soil proper-
in. The thread will crumble at a diameter¥%fin. when the soil  ties. Organic soils usually have a dark brown to black color and
is near the plastic limit. Note the pressure required to roll thenay have an organic odor. Often, organic soils will change
thread near the plastic limit. Also, note the strength of thecolor, for example, black to brown, when exposed to the air.
thread. After the thread crumbles, the pieces should be lumpe8Slome organic soils will lighten in color significantly when air
together and kneaded until the lump crumbles. Note thelried. Organic soils normally will not have a high toughness or
toughness of the material during kneading. plasticity. The thread for the toughness test will be spongy.
14.4.2 Describe the toughness of the thread and lump as

Note 13—In some cases, through practice and experience, it may be
possible to further identify the organic soils as organic silts or organic
clays, OL or OH. Correlations between the dilatancy, dry strength,

TABLE 8 Criteria for Describing Dry Strength toughness tests, and laboratory tests can be made to identify organic soils

Description Criteria in certain deposits of similar materials of known geologic origin.
None The dry specimen crumbles into powder with mere pressure
of handling TABLE 10 Criteria for Describing Toughness
Low The dry specimen crumbles into powder with some finger Description Criteria
pressure
Medium The dry specimen breaks into pieces or crumbles with Low Only slight pressure is required to roll the thread near the
considerable finger pressure plastic limit. The thread and the lump are weak and soft
High The dry specimen cannot be broken with finger pressure. Medium Medium pressure is required to roll the thread to near the
Specimen will break into pieces between thumb and a hard plastic limit. The thread and the lump have medium stiffness
surface High Considerable pressure is required to roll the thread to near the
Very high The dry specimen cannot be broken between the thumb and a plastic limit. The thread and the lump have very high
hard surface stiffness
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TABLE 11 Criteria for Describing Plasticity SM, if the fines are silty as determined by the procedures in

Description Criteria Section 14.

Nonplastic A Ya-in. (3-mm) thread cannot be rolled at any water content 15.5 If the soil is estimated to contain 10 % fines, give the

Low The thread can barely be rolled and the lump cannot be soil a dual identification using two group symbols.
formed when drier than the plastic limit :

Medium The thread is easy to roll and not much time is required to 15.5.1 The first group symbol shall correspond to a clean
reach the plastic limit. The thread cannot be rerolled after gravel or sand (GW, GP, SW, SP) and the second symbol shall
rsachi:g t?e plalstic limit. The lump crumbles when drier correspond to a gravel or sand with fines (GC, GM, SC, SM).
than the plastic limit X

High It takes considerable time rolling and kneading to reach the 15.5.2 The group n%m_e Sha”"COF‘fespon_d" to _the_ first group
plastic limit. The thread can be rerolled several times after symbol plus the words “with clay” or “with silt” to indicate the
reaching the plastic limit. The lump can be formed without plasticity characteristics of the fines. For example: “well-
crumbling when drier than the plastic limit graded gravel with clay, GW-GC” or “poorly graded sand with

silt, SP-SM” (see Fig. 2).
TABLE 12 Identification of Inorganic Fine-Grained Soils from 15'6 If the s_peC|men 1S prEdomlnantly sand or gravel l_JUt
Manual Tests contains an estimated 15 % or more of the other coarse-grained
Soi o sventh I S constituent, the words “with gravel” or \‘/‘wth sand” shall be
Symbol y g Y 9 added to the group name. For example: “poorly graded gravel
ML None to low Slow to rapid Low or thread cannot be with sand, GP_" or “CIayey Sand'th gravel, SC” (See Flg- 2)-
_ _ formed 15.7 If the field sample contains any cobbles or boulders, or
CL  Medium to high None to slow  Medium both, the words “with cobbles” or “with cobbles and boulders”
MH Low to medium None to slow Low to medium s
CH High to very high None High shall be added to the group name. For example: “silty gravel

with cobbles, GM.”

14.9 If the soil is estimated to have 15 to 25 % sand orl6. Report
gravel, or both, the words “with sand” or “with gravel” 16,1 The report shall include the information as to origin,
(whichever is more predominant) shall be added to the grougnd the items indicated in Table 13.
name. For example: “lean clay with sand, CL” or “silt with
gravel, ML" (see Fig. 1a and Fig. 1b). If the percentage of Sancl\bout 50 % fine to coarse, subrounded to subangular gravel; about 30 %

is equal to the Pe_“?emage of gravel, use Y)V'th sand. fine to coarse, subrounded sand; about 20 % fines with medium plasticity,
14.10 If the soil is estimated to have 30 % or more sand Ofigh dry strength, no dilatancy, medium toughness; weak reaction with

gravel, or both, the words “sandy” or “gravelly” shall be addedHcl; original field sample had about 5% (by volume) subrounded
to the group name. Add the word “sandy” if there appears to beobbles, maximum dimension, 150 mm.

more sand than gravel. Add the word “gravelly” if there In-Place Conditions—Firm, homogeneous, dry, brown

appears to be more gravel than sand. For example: “sandy leanGeologic Interpretation—Alluvial fan

clay, CL", “gravelly fat clay, CH", or “sandy silt, ML" (see Fig.

la and Fig. 1b). If the percentage of sand is equal to the percent
of gravel, use “sandy.”

Note 14—Example: Clayey Gravel with Sand and Cobbles,—-GC

TABLE 13 Checklist for Description of Soils

. Group name

Group symbol

. Percent of cobbles or boulders, or both (by volume)

. Percent of gravel, sand, or fines, or all three (by dry weight)
Particle-size range:

15. Procedure for Identifying Coarse-Grained Soils
(Contains less than 50 % fines)

aAWN P

15.1 The soil is agravel if the percentage of gravel is
estimated to be more than the percentage of sand.

15.2 The soil is asand if the percentage of gravel is 6.

: 7.
estimated to be equal to or less than the percentage of sandg |~ .-~ varticle size or dimension

15.3 The soil is aclean gravelor clean sandif the 9.
10.
11.
e . . R . 12. Dilatancy: none, slow, rapid
well-graded sand, SW, if it has a wide range of particle sizess.

percentage of fines is estimated to be 5 % or less.
15.3.1 Identify the soil as well-graded gravel, GW, or as a

and substantial amounts of the intermediate particle sizes. 14
15.3.2 Identify the soil as poorly graded gravelGP, or as 1o

a poorly graded sand, SP, if it consists predominantly of one17.

Gravel—fine, coarse
Sand—fine, medium, coarse
Particle angularity: angular, subangular, subrounded, rounded
Particle shape: (if appropriate) flat, elongated, flat and elongated

Hardness of coarse sand and larger particles
Plasticity of fines: nonplastic, low, medium, high
Dry strength: none, low, medium, high, very high

Toughness: low, medium, high

Color (in moist condition)

Odor (mention only if organic or unusual)
Moisture: dry, moist, wet

Reaction with HCI: none, weak, strong

size (uniformly graded), or it has a wide range of sizes withFor intact samples:

some intermediate sizes obviously missing (gap or ski@g

graded).
15.4 The soil is either gravel with fineor asand with fines 52
if the percentage of fines is estimated to be 15 % or more. 35

15.4.1 Identify the soil as alayey gravel, GC, or alayey
sand, SC, if the fines are clayey as determined by the
procedures in Section 14.

23.

Consistency (fine-grained soils only): very soft, soft, firm, hard, very hard
Structure: stratified, laminated, fissured, slickensided, lensed, homo-
geneous

Cementation: weak, moderate, strong

Local name

Geologic interpretation

Additional comments: presence of roots or root holes, presence of mica,
gypsum, etc., surface coatings on coarse-grained particles, caving or
sloughing of auger hole or trench sides, difficulty in augering or excavating,
etc.

15.4.2 Identify the soil as silty gravel, GM, or asilty sand,
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Note 15—Other examples of soil descriptions and identification areforms, summary tables, reports, and the like, that the symbol

given in Appendix X1 and Appendix X2. _ and name are based on visual-manual procedures.
Note 16—If desired, the percentages of gravel, sand, and fines may be

stated in terms indicating a range of percentages, as follows:
Trace—Particles are present but estimated to be less than 5 %
Few—5 1o 10 % 17.1 This practice provides qualitative information only,

i S 0, .. . . .
;'g:ﬁe_lg(;?ozisf/o therefore, a precision and bias statement is not applicable.

Mostly—50 to 100 %

16.2 If, in the soil description, the soil is identified using a
classification group symbol and name as described in Test 18.1 classification; clay; gravel; organic soils; sand,; silt; soil
Method D 2487, it must be distinctly and clearly stated in logclassification; soil description; visual classification

17. Precision and Bias

18. Keywords

APPENDIXES
(Nonmandatory Information)

X1. EXAMPLES OF VISUAL SOIL DESCRIPTIONS

X1.1 The following examples show how the information X1.1.3 Organic Soil (OL/OH)}—About 100 % fines with
required in 16.1 can be reported. The information that idow plasticity, slow dilatancy, low dry strength, and low
included in descriptions should be based on individual circumtoughness; wet, dark brown, organic odor; weak reaction with
stances and need. HCI.

~ X1.1.1 Well-Graded Gravel with Sand (GWAAbout 75 % X1.1.4 Silty Sand with Organic Fines (SM)About 75 %
fine to coarse, hard, subangular gravel; about 25 % fine tfine to coarse, hard, subangular reddish sand; about 25 %
coarse, hard, subangular sand; trace of fines; maximum size, @pganic and silty dark brown nonplastic fines with no dry

mm, brown, dry; no reaction with HCI. ~ strength and slow dilatancy; wet; maximum size, coarse sand;
X1.1.2 Silty Sand with Gravel (SM)}About 60 % predomi-  \yeak reaction with HCI.

nantly fine sand; about 25 % silty fines with low plasticity, low X1.1.5 Poorly Graded Gravel with Silt, Sand, Cobbles and

dry strength, rapid dilatancy, and low toughness; about 15 % :
fine, hard, subrounded gravel, a few gravel-size particlegOUIderS (GP-GM)-About 75 % fine to coarse, hard, sub-

fractured with hammer blow: maximum size. 25 mm: norounded to subangular gravel; about 15 % fine, hard, sub-
reaction with HCI (Note—FiéId sample size smaller than'ounded to subangular sand; about 10 % silty nonplastic fines;
recommended). moist, brown; no reaction with HCI; original field sample had

In-Place Conditions—Firm, stratified and contains lenses of @Pout’5 % (by volume) hard, subrounded cobbles and a trace of
silt 1 to 2 in. (25 to 50 mm) thick, moist, brown to gray; hard, subrounded boulders, with a maximum dimension of 18

in-place density 106 IbAt in-place moisture 9 %. in. (450 mm).

X2. USING THE IDENTIFICATION PROCEDURE AS A DESCRIPTIVE SYSTEM FOR SHALE, CLAYSTONE,
SHELLS, SLAG, CRUSHED ROCK, AND THE LIKE

X2.1 The identification procedure may be used as a X2.4 Examples of how group names and symbols can be
descriptive system applied to materials that exist in-situ asncororated into a descriptive system for materials that are not
shale, claystone, sandstone, siltstone, mudstone, etc., but caraturally occurring soils are as follows:

vert to soils after field or laboratory processing (crushing, X2.4.1 Shale Chunks—Retrieved as 2 to 4-in. (50 to 100-

slaking, and the like). mm) pieces of shale from power auger hole, dry, brown, no
X2.2 Materials such as shells, crushed rock, slag, and theeaction with HCI. After slaking in water for 24 h, material
like, should be identified as such. However, the procedureglentified as “Sandy Lean Clay (CL)”; about 60 % fines with
used in this practice for describing the particle size andmedium plasticity, high dry strength, no dilatancy, and medium
plasticity characteristics may be used in the description of théoughness; about 35 % fine to medium, hard sand; about 5 %
material. If desired, an identification using a group name angjravel-size pieces of shale.
symbol according to this practice may be assigned to aid in x2.4.2 Crushed SandstoreProduct of commercial crush-
describing the material. ing operation; “Poorly Graded Sand with Silt (SP-SM)”; about

X2.3 The group symbol(s) and group names should b&0 % fine to medium sand; about 10 % nonplastic fines; dry,
placed in quotation marks or noted with some type of distinre€ddish-brown, strong reaction with HCI.
guishing symbol. See examples. X2.4.3 Broken Shells-About 60 % gravel-size broken
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shells; about 30 % sand and sand-size shell pieces; about 108ard, angular gravel-size particles; about 10 % coarse, hard,

fines; “Poorly Graded Gravel with Sand (GP).” angular sand-size particles; dry, tan; no reaction with HCI.
X2.4.4 Crushed Rock—Processed from gravel and cobbles

in Pit No. 7; “Poorly Graded Gravel (GP)”; about 90 % fine,

X3. SUGGESTED PROCEDURE FOR USING A BORDERLINE SYMBOL FOR SOILS WITH TWO POSSIBLE
IDENTIFICATIONS.

X3.1 Since this practice is based on estimates of particle X3.1.5 A borderline symbol may be used when a fine-
size distribution and plasticity characteristics, it may be diffi-grained soil has properties that indicate that it is at the
cult to clearly identify the soil as belonging to one category. Toboundary between a soil of low compressibility and a soil of
indicate that the soil may fall into one of two possible basichigh compressibility. For example: CL/CH, MH/ML.
groups, a borderline symbol may be used with the two symbols
separated by a slash. For example: SC/CL or CL/CH. X3.2 The order of the borderline symbols should reflect

X3.1.1 Aborderline symbol may be used when the percentsimilarity to surrounding or adjacent soils. For example: soils
age of fines is estimated to be between 45 and 55 %. Oni@ a borrow area have been identified as CH. One sample is
symbol should be for a coarse-grained soil with fines and theonsidered to have a borderline symbol of CL and CH. To
other for a fine-grained soil. For example: GM/ML or CL/SC. show similarity, the borderline symbol should be CH/CL.

X3.1.2 Aborderline symbol may be used when the percent-
age of sand and the percentage of gravel are estimated to bex3.3 The group name for a soil with a borderline symbol
about the same. For example: GP/SP, SC/GC, GM/SM. It ishould be the group name for the first symbol, except for:
practically impossible to have a soil that would have a CL/CH lean to fat cla
borderline symbol of GW/SW. . y

X3.1.3 A borderline symbol may be used when the soil ML/CL clayey silt
could be either well graded or poorly graded. For example: CL/ML silty clay
GWI/GP, SW/SP.

X3.1.4 A borderline symbol may be used when the soil X3.4 The use of a borderline symbol should not be used
could either be a silt or a clay. For example: CL/ML, CH/MH, indiscriminately. Every effort shall be made to first place the
SC/SM. soil into a single group.

X4. SUGGESTED PROCEDURES FOR ESTIMATING THE PERCENTAGES OF GRAVEL, SAND,
AND FINES IN A SOIL SAMPLE

X4.1 Jar Method—The relative percentage of coarse- andrhe percentages of sand and fines in the minus sieve size No.
fine-grained material may be estimated by thoroughly shaking material can then be estimated from the wash test (X4.3).
a mixture of soil and water in a test tube or jar, and then X4.3 Wash Test (for relative percentages of sand and
allowing the mixture to settle. The coarse particles will fall to finesj—SeIect and moisten enough minus No. 4 sieve size
the bottom and successively finer particles will be depOSiteqnaterial to form a 1-in (25-mm) cube of soil Cu.t the cube in
with increasing time; the sand sizes will fall out of suspensiorhalf set one-half to the side, and place the oiher half in a small
in 20 to 30 s. The relative proportions can be estimated fro 'sh’ Wash and decant the %ines out of the material in the dish
the relative volume of each size separate. This method shou tillthe wash water is clear and then compare the two samples
be correlated to particle-size laboratory determinations. and estimate the percentage of sand and fines. Remember that

X4.2 Visual Method—Mentally visualize the gravel size the percentage is based on weight, not volume. However, the
particles placed in a sack (or other container) or sacks. Theiyolume comparison will provide a reasonable indication of
do the same with the sand size particles and the fines. Theffain size percentages.
mentally compare the number of sacks to estimate the percent-X4.3.1 While washing, it may be necessary to break down
age of plus No. 4 sieve size and minus No. 4 sieve size preserttimps of fines with the finger to get the correct percentages.

10
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X5. ABBREVIATED SOIL CLASSIFICATION SYMBOLS

X5.1 In some cases, because of lack of space, an abbrevi-

ated system may be useful to indicate the soil classification s = sandy s = with sand
symbol and name. Examples of such cases would be graphical 9= gravelly g;\‘m‘m fgz‘ﬁés

logs, databases, tables, etc. b = with boulders

X5.2 This abbreviated system is not a substitute for the full X5.4 The soil classification symbol is to be enclosed in
name and descriptive information but can be used in supplesarenthesis. Some examples would be:
mentary presentations when the complete description is refer-

Group Symbol and Full Name Abbreviated
enced.
CL, Sandy lean clay o s(CL)
X5.3 The abbreviated system should consist of the soil ~SP-SM. Poorly graded sand with silt and gravel (SP-SM)g
i . . . . GP, poorly graded gravel with sand, cobbles, and (GP)sch
classification symbol based on this standard with appropriate pouiders
lower case letter prefixes and suffixes as: ML, gravelly silt with sand and cobbles g(ML)sc
Prefix: Suffix:
SUMMARY OF CHANGES
In accordance with Committee D18 policy, this section identifies the location of changes to this standard since
the last edition (1993) that may impact the use of this standard.
(1) Added Practice D 3740 to Section 2. (2) Added Note 5 under 5.7 and renumbered subsequent notes.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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STANDARD OPERATING PROCEDURE (SOP) SL-05

SURFACE SOIL SAMPLING

SCOPE AND APPLICATION

This SOP defines and standardizes the collection of surface soil samples (e.g., 0 to 12 in. below
ground surface). Soil samples should be collected from areas having lower levels of
constituents of interest first, followed by stations with higher expected levels of constituents of
interest.

The procedures listed below may be modified in the field upon the agreement of the lead site
sampler and field personnel, based on field and site conditions, after appropriate annotations
have been made in the field logbook. If specialized sampling methods (e.g., ENCORE®) are to
be used, refer to the manufacturer’s recommended procedures. If methanol preservation is
required, refer to Integral’s SOP on methanol preservation of soil samples. Record all
pertinent information on Integral’s surface soil sampling field data form or field logbook.

EQUIPMENT AND SUPPLIES REQUIRED

e Decontaminated sampling tool (stainless-steel shovel, scoop, trowel, or spoon)
e Large stainless steel mixing bowl and spoon

e Laboratory-supplied sample containers, insulated coolers, and ice

e Chain-of-custody forms, custody seals, sample labels

e Ziploc® bags

e Camera

e Tape measure

e TField logbook, surface soil field collection form, and pens

e Project-specific field sampling plan (FSP) and health and safety plan (HSP)

e Personal protective equipment (safety glasses, steel-toed boots, nitrile gloves, and any
other items required by the project-specific HSP)

e Decontamination equipment.

Integral Consulting Inc. 1
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PROCEDURES

1.

10.

11.

Locate the sample station as directed in the project-specific FSP. Label containers with
sample tags prior to filling in accordance with Integral’s SOP on sample labeling (SOP-
APO04). If analytical testing will be performed for volatile organic compounds (VOCs),
collect the VOC sample first (with a minimum of disturbance) by placing the sample
into the container with a minimum amount of headspace and sealed tightly.

Don a new pair of nitrile gloves and expose the soil surface by clearing an
approximately 1 ft? area at the sampling site of any rocks or organic material greater
than approximately 3 in. in size. Note any material removed from the sampling site in
the field logbook.

Using a decontaminated stainless-steel sampling tool, excavate soil to the depth
specified in the work plan.

If required for analysis, first collect VOC samples (prior to any homogenization) from a
discrete location, placing the samples in the appropriate containers. Label sample
containers before filling in accordance with Integral’s SOP on sample labeling (SOP
AP-04).

Place additional sample material in a decontaminated plastic or stainless-steel mixing
bowl.

Describe the soil in accordance with ASTM D2488-00 (see Integral’s SOP on field
classification of soils, SOP SL-04).

Thoroughly mix and homogenize the sample using disposable equipment or a
decontaminated stainless-steel spoon until the color and texture are consistent
throughout.

If required for analysis, first collect samples for grain-size tests before any large rocks
are removed from the homogenized soil.

Identify any rocks that are greater than 0.5 in. in diameter. Determine their percentage
contribution to the homogenized soil volume, note it on the surface soil field collection
form or in the field logbook, and then discard the rocks.

Remove samples of the homogenized soil from the mixing bowl with the
decontaminated stainless steel spoon and place in the appropriate size sample
container. Do not touch the sample with your gloves. Fill the sample container with
soil to just below the container lip, and seal the container tightly. Label sample
containers before filling in accordance with Integral’s SOP on sample labeling.

Mark the sampling site with a wire flag, wooden stake, metal rebar, or flagging, as
appropriate.

Integral Consulting Inc. 2
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12. Complete all pertinent field QA/QC documentation, logbooks, sample labels, and field
data sheets. Record any deviations from the specified sampling procedures or any
obstacles encountered.

13. Photograph sample location and document it in the logbook.

14. Decontaminate all sampling equipment according to Integral’s SOP on
decontaminating equipment for soil sampling (SOP SL-01) and in accordance with the
project-specific FSP.

Integral Consulting Inc. 3
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STANDARD OPERATING PROCEDURE (SOP) SL-06

LOGGING OF SOIL BOREHOLES

SCOPE AND APPLICATION

This SOP describes how to complete a Soil Boring Log form, which must be completed for
Integral projects where soil boring techniques are performed during field exploration. A
correctly completed form contains all of the information that must be recorded in the field to
adequately characterize soil boreholes.

These procedures are adapted from ASTM D-2488-00. Field staff are encouraged to examine
ASTM D-2488-00 in its entirety. This SOP represents minor modifications to emphasize
environmental investigations rather than geotechnical investigations, for which the standards
were written. Because each environmental project is unique and because job requirements can
vary widely, the minimum standards presented may need to be supplemented with additional
technical descriptions or field test results. However, all soil boring field logs, regardless of
special project circumstances, must include information addressed in this SOP to achieve the
minimum acceptable standards required by Integral.

LOG FORM INFORMATION

Project Number— Use the standard contract number.
Client—Identify the name of the client and the project site location.

Location —If stations, coordinates, mileposts, or similar markers are applicable, use them to
identify the location of the project. If this information is not available, identify the facility (e.g.,
20 ft NE of Retort #1).

Drilling Method —Identify the bit size and type, drilling fluid (if used), and method of drilling
(e.g., rotary, hollow-stem auger, cable tool) and the name of the drill rig (e.g., Mobil B 61,
CME 55).

Diameter —Provide the diameter of the borehole. If the borehole has variable diameters, provide
the depth interval for each diameter.

Sampling Method —Identify the type of sampler(s) used (e.g., standard split spoon, Dames &
Moore sampler, grab).

Drilling Contractor—Provide the name of the drilling contractor.

Integral Consulting Inc. 1
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Integral Staff —Enter the name(s) of Integral staff members performing logging and sampling
activities.

Water Level Information—Provide the date, time, depth to static water, and casing depth.
Generally, water levels should be taken each day before resuming drilling and at the completion
of drilling. If water is not encountered in the boring, this information should be recorded.

Boring Number—Provide the boring number. A numbering system should be developed prior
to drilling that does not conflict with other site information, such as previous drilling or other
sampling activities.

Sheet—Number the sheets consecutively for each boring and continue the consecutive depth
numbering.

Drilling Start and Finish—Provide the drilling start and finish dates and times.

For consecutive sheets, provide (at a minimum) the job number, boring number, and sheet
number.

TECHNICAL DATA

Sampler Type—Provide the sampler type (e.g., SS = split spoon, G = grab).

Depth of Casing—Enter the depth of the casing below ground surface immediately prior to
sampling.

Driven/Recovery —Provide the length that the sampler was driven and the length of sample
recovered in the sampler. This column would not apply to grab samples.

Sample Number/Sample Depth—Provide the sample number. The sample numbering
scheme should be established prior to drilling. One method is to use the boring number and
consecutive alphabetical letters. For instance, the first sample obtained from boring MW-4
would be identified as 4A, the second would be identified as 4B, and so on. Another method
for sample identification is naming the boring number with the depth. For example, the
sample from Boring 1 at 10 ft would be labeled B1-10". The depth of the sample is the depth of
the casing plus the length to the middle of the recovered sample to the nearest 0.1 ft.
Typically, split spoon samplers are 18 in. long. Samples should be obtained from the middle
of the recovered sample. The depth of the sample with the casing at 10 ft would then be

10.7 ft.

Number of Blows—For standard split-spoon samplers, record the number of blows for each
6 in. of sampler penetration. A typical blow count of 6, 12, and 14 is recorded as 6/12/14.
Refusal is a penetration of less than 6 in. with a blow count of 50. A partial penetration of

50 blows for 4 in. is recorded as 50/4". Total blows will be recorded for nonstandard split
spoons (e.g., 5-ft tube used for continuous sampling).

Integral Consulting Inc. 2
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Blank Columns—Two blank columns are provided. Use these columns for site-specific
information, usually related to the chemicals of concern. Examples for a hydrocarbon site
would be sheen and photoionization detector readings of the samples.

Depth—Use a depth scale that is appropriate for the complexity of the subsurface conditions.
The boxes located to the right of the scale should be used to graphically indicate sample
locations as shown in the example.

Surface Conditions—Describe the surface conditions (e.g., paved, 4-in. concrete slab, grass,
natural vegetation and surface soil, oil-stained gravel).

Soil Description—Enter the soil classification and definition of soil contacts using the format
described in SOP SL-04, Field Classification of Soil.

Comments—Include all pertinent observations. Drilling observations might include drilling
chatter, rod-bounce (boulder), sudden differences in drilling speed, damaged samplers, and
malfunctioning equipment. Information provided by the driller should be attributed to the
driller. Information on possible contaminants might include odor, staining, color, and
presence or absence of some indicator of contamination. Describe what it is that indicates
contamination (e.g., fuel-like odor, oily sheen in drill cuttings, yellow water in drill cuttings).

Integral Consulting Inc. 3
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ATTACHMENT 1. SOIL BORING LOG FORM
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ﬁplw Designation: D 2488 — 00

—~yl?
INTERNATIONAL

Standard Practice for

Description and Identification of Soils (Visual-Manual

1

Procedure)

This standard is issued under the fixed designation D 2488; the nhumber immediately following the designation indicates the year of

original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A

superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.
1. Scope * intended to represent or replace the standard of care by which

1.1 This practice covers procedures for the description ofh€ adequacy of a given professional service must be judged,

soils for engineering purposes. nor should this document be applied without consideration of

1.2 This practice also describes a procedure for identifying? pfOJeCt'_S many unique aspects. The word “Standard” in the
soils, at the option of the user, based on the classificatio tle of this document means only that the document has been
system described in Test Method D 2487. The identification i&PProved through the ASTM consensus process.
based on visual examination and manual tests. It must b& Referenced Documents
clearly stated in reporting an identification that it is based on™
visual-manual procedures. 2.1 ASTM Standards: _ _

1.2.1 When precise classification of soils for engineering D 653 Terminology Relating to Soil, Rock, and Contained
purposes is required, the procedures prescribed in Test Method Fluids® ] ) o ]

D 2487 shall be used. D 1452 Practice for Soil Investigation and Sampling by

1.2.2 In this practice, the identification portion assigning a _ AUger Borings$ , ,
group symbol and name is limited to soil particles smaller than D 1586 Test Method for Penetration Test and Split-Barrel

3in. (75 mm). Sampling of Soil$
1.2.3 The identification portion of this practice is limited to D 1587 Practice for Thin-Walled Tube Sampling of Sbils
naturally occurring soils (disturbed and undisturbed). Dt'211t'3 n'ZTaCt'CG for Diamond Core Drilling for Site Inves-
igatio

Note 1—This practice may be used as a descriptive system applied to D 2487 Classification of Soils for Engineering Purposes
such materials as shale, claystone, shells, crushed rock, etc. (see Appendix (Unified Soil Classification Systerh)
X2). o o ) D 3740 Practice for Minimum Requirements for Agencies
1.3 The descriptive information in this practice may be used  Engaged in the Testing and/or Inspection of Soil and rock
with other soil classification systems or for materials other than a5 Used in Engineering Design and Construction
naturally occurring soils. _ D 4083 Practice for Description of Frozen Soils (Visual-
1.4 The values stated in inch-pound units are to be regarded  Manual Procedurd)
as the standard. '
1.5 This standard does not purport to address all of the3. Terminology
safety problems, if any, associated with its use. It is the 3.1 Definitions—Except as listed below, all definitions are
responsibility of the user of this standard to establish appro-in accordance with Terminology D 653.
priate safety and health practices and determine the applica-
bility otf regulaio;y I|m|ttat|onsspr|tc_>r t% use.For specific the following definitions are suggested:
precau anary S a ements see ec_ lon o. . . Cobbles—particles of rock that will pass a 12-in. (300-mm) square
1.6 This practice offers a set of instructions for performing gpening and be retained on a 3-in. (75-mm) sieve, and
one or more specific operations. This document cannot replacoulders—particles of rock that will not pass a 12-in. (300-mm) square
education or experience and should be used in conjunctionpening.
with prqfessmnal judgment. Not all aspects of this practice may 31 1 clay—soil passing a No. 200 (75-pm) sieve that can be
be applicable in all circumstances. This ASTM standard is N0, ade to exhibit plasticity (putty-like properties) within a range
of water contents, and that exhibits considerable strength when
L This practice is under the jurisdiction of ASTM Committee D-18 on Soil and air-dry. For classification, a clay is a fine-grained soil, or the

Rock and is the direct responsibility of Subcommittee D18.07 on Identification and
Classification of Soils. —

Current edition approved Feb. 10, 2000. Published May 2000. Originally 2 Annual Book of ASTM Standards, Vol 04.08.
published as D 2488 — 66 T. Last previous edition D 2488<.93 2 Annual Book of ASTM Standards, Vol 04.09.

Note 2—For particles retained on a 3-in. (75-mm) US standard sieve,

*A Summary of Changes section appears at the end of this standard.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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fine-grained portion of a soil, with a plasticity index equal to orlimit and plasticity index values plot in the CL-ML area of the plasticity
greater than 4, and the plot of plasticity index versus quuid‘éhacfjt- ine SvmbolA bordei bol is ¢ bol wed b
. YT ; orderline Symbol—A borderline symbol is two symbols separate a
:|3m2|t4f8a7ll)s on or above the "A” line (see Fig. 3 of Test Method slash, for ex_gm_ple, CL/CH, GM/_SM%/CL/ML._A bo_rgerline syn’?bol shoul)él_
) . . . be used to indicate that the soil has been identified as having properties

3.1.2 gravel—particles of rock that will pass a 3-in. (75- 5t do not distinctly place the soil into a specific group (see Appendix
mm) sieve and be retained on a No. 4 (4.75-mm) sieve with thgs).
following subdivisions:

coarse—passes a 3-in. (75-mm) sieve and is retained on% Significance and Use

¥s-in. (19-mm) sieve. 5.1 The descriptive information required in this practice can
fine—passes 3-in. (19-mm) sieve and is retained on a No. be used to describe a soil to aid in the evaluation of its
4 (4.75-mm) sieve. significant properties for engineering use.

3.1.3 organic clay—a clay with sufficient organic contentto 5.2 The descriptive information required in this practice
influence the soil properties. For classification, an organic claghould be used to supplement the classification of a soil as
is a soil that would be classified as a clay, except that its liquidletermined by Test Method D 2487.

limit value after oven drying is less than 75 % of its liquid limit 5.3 This practice may be used in identifying soils using the
value before oven drying. classification group symbols and names as prescribed in Test

3.1.4 organic silt—a silt with sufficient organic content to Method D 2487. Since the names and symbols used in this
influence the soil properties. For classification, an organic silpractice to identify the soils are the same as those used in Test
is a soil that would be classified as a silt except that its liquidMiethod D 2487, it shall be clearly stated in reports and all
limit value after oven drying is less than 75 % of its liquid limit other appropriate documents, that the classification symbol and
value before oven drying. name are based on visual-manual procedures.

3.1.5 peat—a soil composed primarily of vegetable tissue in 5.4 This practice is to be used not only for identification of
various stages of decomposition usually with an organic odoss0ils in the field, but also in the office, laboratory, or wherever
a dark brown to black color, a spongy consistency, and &0il samples are inspected and described.
texture ranging from fibrous to amorphous. 5.5 This practice has particular value in grouping similar

3.1.6 sand—particles of rock that will pass a No. 4 (4.75- soil samples so that only a minimum number of laboratory tests
mm) sieve and be retained on a No. 200 (75-um) sieve with theeed be run for positive soil classification.

following subdivisions: , . , Note 4—The ability to describe and identify soils correctly is learned
coarse—passes a No. 4 (4.75-mm) sieve and is retained Qfore readily under the guidance of experienced personnel, but it may also

a No. 10 (2.00-mm) sieve. be acquired systematically by comparing numerical laboratory test results
medium—passes a No. 10 (2.00-mm) sieve and is retaingdr typical soils of each type with their visual and manual characteristics.
on a No. 40 (425-um) sieve. 5.6 When describing and identifying soil samples from a
fine—passes a No. 40 (425-um) sieve and is retained ongiven boring, test pit, or group of borings or pits, it is not
No. 200 (75-um) sieve. necessary to follow all of the procedures in this practice for
3.1.7 silt—soil passing a No. 200 (75-um) sieve that is every sample. Soils which appear to be similar can be grouped
nonplastic or very slightly plastic and that exhibits little or no together; one sample completely described and identified with
strength when air dry. For classification, a silt is a fine-grainedhe others referred to as similar based on performing only a few
soil, or the fine-grained portion of a soil, with a plasticity index of the descriptive and identification procedures described in
less than 4, or the plot of plasticity index versus liquid limit this practice.
falls below the “A” line (see Fig. 3 of Test Method D 2487). 5.7 This practice may be used in combination with Practice
D 4083 when working with frozen soils.

4. Summary of Practice ) ) . )
41 Usi . | . d simpl | hi Note 5—Notwithstanding the statements on precision and bias con-
-1 Using visual examination and simple manual tests, thig,ineq in this standard: The precision of this test method is dependent on

PraCtice _giVeS_ S.tandar_dized criteria and procedures for descrilire competence of the personnel performing it and the suitability of the
ing and identifying soils. equipment and facilities used. Agencies that meet the criteria of Practice
4.2 The soil can be given an identification by assigning & 3740 are generally considered capable of competent and objective
group symbol(s) and name. The flow charts, Fig. 1a and Fig. 1igsting. Users of this test method are cautioned that compliance with
for fine-grained soils, and Fig. 2, for coarse-grained soils, ca ractice D 3740 does not in itself assure reliable testing. Reliable testing
. ' ) ' pends on several factors; Practice D 3740 provides a means for

be usgd to assign the appropriate group symbol(s) anc_i name.e?aluatmg some of those factors.
the soil has properties which do not distinctly place it into a
specific group, borderline symbols may be used, see Appendf. Apparatus

X3. 6.1 Required Apparatus:

Note 3—It is suggested that a distinction be made betweeal 6.1.1 Pocket Kn_'fe or Small Spatula
symbolsand borderline symbols. 6.2 Useful Auxiliary Apparatus . . .
Dual Symbol—A dual symbol is two symbols separated by a hyphen, 6.2.1 Small Test Tube and Stoppéor jar with a lid).
for example, GP-GM, SW-SC, CL-ML used to indicate that the soil has 6.2.2 Small Hand Lens.
been identified as having the properties of a classification in accordanc? Reagents
with Test Method D 2487 where two symbols are required. Two symbols’ g
are required when the soil has between 5 and 12 % fines or when the liquid 7.1 Purity of Water—Unless otherwise indicated, references
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GROUP_SYMBOL GROUP NAME

<30% plus No. 200 i: <15% plus No. 200 - Lean clay
15-25% plus No. 200 <: % sand >% gravel ——— Lean clay with sand
% sand <% gravel — Lean clay with gravel

% sand >% of gravel -<: <15% gravel ——— Sandy lean clay
>30% plus No. 200<: 215% gravel — Sandy lean clay with gravel
% sand <% gravel <: <15% sand —————— Gravelly lean clay
2>15% sand ——— Gravelly lean clay with sand

CL

<30% plus No. 200 <: <15% plus No. 200 » Silt
15-25% plus No. 200< % sand >% gravel ——— Silt with sand
% sand <% gravel ———» Silt with gravel

% sand >% of gravel <: <15% gravel ——————— Sandy silt
>30% plus No. 200 <: >15% gravel ——— = Sandy silt with gravel

% sand <% wavel<: <15% sand ———— = Gravelly silt
>15% sand —— > Gravelly silt with sand

ML

<30% plus No. 200 <: <15% plus No. 200 -+ Fat clay
15-25% pius No. 2oo<:% sand >% gravel ———Fat clay with sand
% sand <% gravel ————® Fat clay with gravel

% sand >% of gvavd? <15% gravel ————» Sandy fat clay
>30% plus No. 200< 2>15% gravel ——————» Sandy fat clay with gravel
% sand <% gravel <:<15% sand ————» Gravelly fat clay
>15% sand ———— Gravelly fat clay with sand

CH

<30% plus No. 200 ? <15% plus No. 200 » Elastic silt
15-25% plus No. 200 <: % sand >% gravel — Elastic silt with sand
% sand <% gravel —— Elastic silt with gravel

MH

ANARARWA

% sand >% of gravel i: <15% gravel ——— Sandy elastic silt
>30% plus No. 200 < 2>15% gravel » Sandy elastic silt with gravel
% sand <% gravel -<:<15% sand ——————» Gravelly elastic silt
>15% sand ———» Gravelly elastic silt with sand
NOTE 1—Percentages are based on estimating amounts of fines, sand, and gravel to the nearest 5 %.
FIG. 1a Flow Chart for Identifying Inorganic Fine-Grained Soil (50 % or more fines)

GROUP _SYMBOL GROUP NAME

<30% plus No. 200 <: <15% plus No. 200 » Organic soil
15-25% plus No. 200 <: % sand >% gravel——- Organic soil with sand
% sand <% gravel ————» Organic soil with gravel
% sand >% gravel <: <15% gravel ———————— Sandy organic soil
2>30% plus No. 200 <: >15% gravel — > Sandy organic soil with gravel
% sand <% gravel Y <15% sand ——————— Gravelly organic soil
215% sand ———— Gravelly organic soil with sand
NOTE 1—Percentages are based on estimating amounts of fines, sand, and gravel to the nearest 5 %.

OL/OH

/\

FIG. 1 b Flow Chart for Identifying Organic Fine-Grained Soil (50 % or more fines)

to water shall be understood to mean water from a city water Note 6—Preferably, the sampling procedure should be identified as
supply or natural source, including non-potable water. having been conducted in accordance with Practices D 1452, D 1587, or
7.2 Hydrochloric Acid—A small bottle of dilute hydrochlo- P 2113, or Test Method D 1586.
ric acid, HCI, one part HCI (1) to three parts water (This 92 The sample shall be carefully identified as to origin.
reagent is optional for use with this practice). See Section 8.
. Note 7—Remarks as to the origin may take the form of a boring
8. Safety Precautions number and sample number in conjunction with a job number, a geologic
8.1 When preparing the dilute HCI solution of one pal,tstratum, a pedologic horizon or a location description with respect to a
concentrated hydrochloric acid (N) to three parts of distilled permanent monument, a g_rid system or a station ngmber and offset with
water, slowly add acid into water following necessary safet)f espect to a stated centerline and a depth or elevation.
precautions. Handle with caution and store safely. If solution 9.3 For accurate description and identification, the mini-
comes into_ contact with the skin, rinse t_horoughly with watermum amount of the specimen to be examined shall be in
8.2 Caution—Do not add water to acid. accordance with the following schedule:

9. Sampling

9.1 The sample shall be considered to be representative of
the stratum from which it was obtained by an appropriate,
accepted, or standard procedure.
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GROUP SYMBOL GROUP NAME
<5% fines Well-graded —»GW \:<15% sand —» Well-graded gravel
>15% sand ——» Well-graded gravel with sand
Poorly graded »GP \: 15% sand » Poorly graded gravel
2>15% sand ——— Poorly graded gravel with sand

GW-GMY:«s% sand —» Well-graded gravel with sitt
2>15% sand —— Well-graded gravel with silt and sand
GW'GC <:<15% sand —» Well-graded gravel with clay
GP'GM 2>15% sand —— Well-graded gravel with clay and sand
<15% sand —— Poorly graded gravel with silt
2>15% sand —— Poorly graded gravel with silt and sand
G P'GCY <15% sand — Poorly graded grave! with clay

>16% sand — Poorly graded gravel with clay and sand

Well-graded fines=ML or MH
GRAVEL :
% gravel > 10% fines fines=CL or CH
% sand
Poorly graded i: fines=ML or MH

fines=CL or CH
GM \:<15% sand » Silty gravel
>15% sand ——» Silty gravel with sand

fines=ML or MH
>15% fines <
fines=CL or CH GC <:<15% sand ——» Clayey gravel
>15% sand —— Clayey gravel with sand

Well-graded »SW <15% gravel —— Well-graded sand
<5% ﬁ"es<: ::215% gravel ———» Well-graded sand with gravel
Poorly graded —> SP » <15% gravel — Poorly graded sand
\215% gravel —— Poorly graded sand with gravel
SW-SM = <15% oravel ——» Well-graded sand with sl
>15% gravel ——» Well-graded sand with silt and gravel

SW'SC <15% gravel — Well-graded sand with clay
>15% gravel — Well-graded sand with clay and gravel

fines=ML or MH —DSP'SM<<15% gravel ——» Poorly graded sand with silt
Poorly graded< >15% gravel ——» Poorly graded sand with silt and gravel
fines=CL or CH ‘S P'SC \:<15% gravel —» Poorly graded sand with clay
>15% gravel —»= Poorly graded sand with clay and gravel

fines=ML or MH ‘SM —» <15% gravel —— Silty sand
215% fines < \ >15% gravel ——— Silty sand with gravel
fines=CL or CH > SC » <15% gravei — Clayey sand
\ >15% gravel — Clayey sand with gravel

Note 1—Percentages are based on estimating amounts of fines, sand, and gravel to the nearest 5 %.
FIG. 2 Flow Chart for Identifying Coarse-Grained Soils (less than 50 % fines)

% sand >
% gravel

fines=ML or MH
Well-graded<:
SAND fines=CL or CH
10% fines

TABLE 1 Criteria for Describing Angularity of Coarse-Grained

Maximum Particle Size, Minimum Specimen Size, h .
Sieve Opening Dry Weight Particles (see Fig. 3)
Description Criteria
4.75 mm (No. 4) 100 g (0.25 Ib)
9.5 mm (% in.) 200 g (0.5 Ib) Angular Particles have sharp edges and relatively plane sides with
19.0 mm (% in.) 1.0 kg (2.2 Ib) unpolished surfaces
38.1 mm (1%zin.) 8.0 kg (18 Ib) Subangular Particles are similar to angular description but have
75.0 mm (3 in.) 60.0 kg (132 Ib) rounded edges
. . .. Subrounded Particles have nearly plane sides but have well-rounded
Note 8—If random isolated particles are encountered that are signifi- corners and edges
cantly larger than the particles in the soil matrix, the soil matrix can be Rounded Particles have smoothly curved sides and no edges
accurately described and identified in accordance with the preceeding
schedule.

9.4 If the field sample or specimen being examined isvarying colors, this shall be noted and all representative colors
smaller than the minimum recommended amount, the repoghall be described. The color shall be described for moist

shall include an appropriate remark. samples. If the color represents a dry condition, this shall be
- . ) stated in the report.
10. Descriptive Information for Soils 10.4 Odor—Describe the odor if organic or unusual. Soils

10.1 Angularity—Describe the angularity of the sand containing a significant amount of organic material usually
(coarse sizes only), gravel, cobbles, and boulders, as anguldéirave a distinctive odor of decaying vegetation. This is espe-
subangular, subrounded, or rounded in accordance with thaally apparent in fresh samples, but if the samples are dried,
criteria in Table 1 and Fig. 3. A range of angularity may bethe odor may often be revived by heating a moistened sample.
stated, such as: subrounded to rounded. If the odor is unusual (petroleum product, chemical, and the

10.2 Shape—Describe the shape of the gravel, cobbles, anike), it shall be described.
boulders as flat, elongated, or flat and elongated if they meet 10.5 Moisture Condition—Describe the moisture condition
the criteria in Table 2 and Fig. 4. Otherwise, do not mention thes dry, moist, or wet, in accordance with the criteria in Table 3.
shape. Indicate the fraction of the particles that have the shape,10.6 HCl Reaction—Describe the reaction with HCI as
such as: one-third of the gravel particles are flat. none, weak, or strong, in accordance with the critera in Table

10.3 Color—Describe the color. Color is an important 4. Since calcium carbonate is a common cementing agent, a
property in identifying organic soils, and within a given report of its presence on the basis of the reaction with dilute
locality it may also be useful in identifying materials of similar hydrochloric acid is important.
geologic origin. If the sample contains layers or patches of 10.7 Consistency—For intact fine-grained soil, describe the
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FIG. 3 Typical Angularity of Bulky Grains

TABLE 2 Criteria for Describing Particle Shape (see Fig. 4)

PARTICLE SHAPE

The particle shape shall be described as follows where length, width, and
thickness refer to the greatest, intermediate, and least dimensions of a particle,
respectively.

W=WIDTH
Flat Particles with width/thickness > 3 =
Elongated Particles with length/width > 3 T THICKNESS
Flat and elongated Particles meet criteria for both flat and elongated L=LENGTH

consistency as very soft, soft, firm, hard, or very hard, in
accordance with the criteria in Table 5. This observation is &
inappropriate for soils with significant amounts of gravel.

10.8 Cementation-Describe the cementation of intact
coarse-grained soils as weak, moderate, or strong, in accor-
dance with the criteria in Table 6.

10.9 Structure—Describe the structure of intact soils in T
accordance with the criteria in Table 7.

10.10 Range of Particle SizesFor gravel and sand com-
ponents, describe the range of particle sizes within each
component as defined in 3.1.2 and 3.1.6. For example, about
20 % fine to coarse gravel, about 40 % fine to coarse sand.

10.11 Maximum Particle Size—Describe the maximum par-
ticle size found in the sample in accordance with the following
information:

10.11.1 Sand Size—If the maximum particle size is a sand
size, describe as fine, medium, or coarse as defined in 3.1.6.

For example: maximum particle size, medium sand. FLAT: W/T>3
10.11.2 Gravel Size-If the maximum particle size is a ELONGATED: L/W >3
gravel size, describe the maximum particle size as the smallest FLAT AND ELONGATED:

sieve opening that the particle will pass. For example, maxi-
mum particle size, %z in. (will pass a ¥2-in. square opening
but not a¥s-in. square opening).

10.11.3 Cobble or Boulder Size-If the maximum particle FIG. 4 Criteria for Particle Shape
size is a cobble or boulder size, describe the maximum
dimension of the largest particle. For example: maximum 10.12 Hardness—Describe the hardness of coarse sand and
dimension, 18 in. (450 mm). larger particles as hard, or state what happens when the

—meets both criteria
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TABLE 3 Criteria for Describing Moisture Condition

Description Criteria
Dry Absence of moisture, dusty, dry to the touch
Moist Damp but no visible water
Wet Visible free water, usually soil is below water table

TABLE 4 Criteria for Describing the Reaction With HCI

Description Criteria
None No visible reaction
Weak Some reaction, with bubbles forming slowly
Strong Violent reaction, with bubbles forming immediately
TABLE 5 Criteria for Describing Consistency
Description Criteria
Very soft Thumb will penetrate soil more than 1 in. (25 mm)
Soft Thumb will penetrate soil about 1 in. (25 mm)
Firm Thumb will indent soil about ¥4in. (6 mm)
Hard Thumb will not indent soil but readily indented with thumbnail
Very hard Thumbnail will not indent soil
TABLE 6 Criteria for Describing Cementation
Description Criteria
Weak Crumbles or breaks with handling or little finger pressure
Moderate Crumbles or breaks with considerable finger pressure
Strong Will not crumble or break with finger pressure
TABLE 7 Criteria for Describing Structure
Description Criteria
Stratified Alternating layers of varying material or color with layers at
least 6 mm thick; note thickness
Laminated Alternating layers of varying material or color with the
layers less than 6 mm thick; note thickness
Fissured Breaks along definite planes of fracture with little
resistance to fracturing
Slickensided Fracture planes appear polished or glossy, sometimes
striated
Blocky Cohesive soil that can be broken down into small angular
lumps which resist further breakdown
Lensed Inclusion of small pockets of different soils, such as small
lenses of sand scattered through a mass of clay; note
thickness
Homogeneous Same color and appearance throughout

phous texture, usually a dark brown to black color, and an
organic odor, shall be designated as a highly organic soil and
shall be identified as peat, PT, and not subjected to the
identification procedures described hereafter.

12. Preparation for Identification

12.1 The soil identification portion of this practice is based
on the portion of the soil sample that will pass a 3-in. (75-mm)
sieve. The larger than 3-in. (75-mm) particles must be re-
moved, manually, for a loose sample, or mentally, for an intact
sample before classifying the soil.

12.2 Estimate and note the percentage of cobbles and the
percentage of boulders. Performed visually, these estimates
will be on the basis of volume percentage.

Note 9—Since the percentages of the particle-size distribution in Test
Method D 2487 are by dry weight, and the estimates of percentages for
gravel, sand, and fines in this practice are by dry weight, it is recom-
mended that the report state that the percentages of cobbles and boulders
are by volume.

12.3 Of the fraction of the soil smaller than 3 in. (75 mm),
estimate and note the percentage, by dry weight, of the gravel,
sand, and fines (see Appendix X4 for suggested procedures).

Note 10—Since the particle-size components appear visually on the
basis of volume, considerable experience is required to estimate the
percentages on the basis of dry weight. Frequent comparisons with
laboratory particle-size analyses should be made.

12.3.1 The percentages shall be estimated to the closest 5 %.
The percentages of gravel, sand, and fines must add up to
100 %.

12.3.2 If one of the components is present but not in
sufficient quantity to be considered 5 % of the smaller than
3-in. (75-mm) portion, indicate its presence by the térace,
for example, trace of fines. Atrace is not to be considered in the
total of 100 % for the components.

13. Preliminary Identification

13.1 The soil isfine grainedif it contains 50 % or more
fines. Follow the procedures for identifying fine-grained soils
of Section 14.

13.2 The soil iscoarse grainedf it contains less than 50 %
fines. Follow the procedures for identifying coarse-grained
soils of Section 15.

particles are hit by a hammer, for example, gravel-size particles o ) ) )
fracture with considerable hammer blow, some gravel-sizd4. Procedure for Identifying Fine-Grained Soils
particles crumble with hammer blow. “Hard” means particles 14.1 Select a representative sample of the material for

do not crack, fracture, or crumble under a hammer blow.

examination. Remove particles larger than the No. 40 sieve

10.13 Additional comments shall be noted, such as thgmedium sand and larger) until a specimen equivalent to about
presence of roots or root holes, difficulty in drilling or augering a handful of material is available. Use this specimen for

hole, caving of trench or hole, or the presence of mica.

10.14 A local or commercial name or a geologic interpre-

performing the dry strength, dilatancy, and toughness tests.
14.2 Dry Strength:

tation of the soil, or both, may be added if identified as such. 14.2.1 From the specimen, select enough material to mold
10.15 A classification or identification of the soil in accor- into a ball about 